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IKCE  tho  publication  of  the  previous  edition  of  this 
tise,  the  progrewi  of  SuTgeiy,  in  the  department  to 
which  it  relates,  has  been  auch  as  to  have  partly  changed 
tho  former  state  of  knowledge,  and  to  have  notably 
vanoed  the  frontier  of  past  experience.  In  preparing 
a  now  edition  soaroely  a  page  has  been  left  without  Koma 
important  reviflion,  or  fresh  rasoiircca — olinical,  manipu- 
LatiTO,  or  operative;  and  tho  concluding  chapter,  on 
Crinary  Diseases,  Deposits  and  Calculi,  has  not  been 
overlooked  in  tho  general  renovation  which  tho  wholo 
'Bultject  has  undergona 

Moreovor.  tho  oxcoptional  circumstances  in  which  tho 
Surgeon  may  bo  plitcod  have  bcou  entered  into,  as  well  as 
the  more  common  courso  of  practioo — with  regard  to 
DiseoiKs  of  tbu  Bladder,  lV>!)tato  Qland,  and  Urethra. 
The  felt  diflicultie^  of  diagnosis  have  thus  led  mo  U> 
Consider  tlie  difi'en^nlial  characters  of  some  discasos 
which  are  seemingly  alike,  and  to  notice  aUo  tho  varia- 
tions of  the  same  disease  in  its  courso  and  torminatiowt. 
Then,  ^ain,  all  those  questions  relating  to  treatment, 
wberetn  the  Surgeon  is  called  upon  to  form  a  sound 
judgment  with  regard  to    operations    imder   difTercut 
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puthological  cooditioas,  hftve  receirod  particiilnr  atUJD- 
tion  i  u,  iu  thereby  dotcnuining  the  sclectiuD  of  altor- 
oMivo  oporklions,  ur  tho  adaptation  of  motliods  to 
circmaBtouoM,  ftiid  la  encounteriDg  tho  difliculttM  nnd 
accidonts  which  may  be  met  with  during  oporativo 
procedure*. 

In  handling  n  subject,  which  if  complex  need  not  be 
complicated,  I  have  fumed  at  rampUcity;  seekii^  to 
exhibit  that  virtue  even  in  the  choice  of  instnmiODtfi, 
from  the  myBtifying  multiplicity  with  which  tho  arma- 
mentaria for  the  treatment  of  Diseases  uffccling  the 
Urinary  Organs  has  boon  OTerstocked — whether  in  the 
form  of  some  new  instrument  by  one  inventor,  or  na 
"  modified  "  by  aoothor. 

The  Surgical  Anatomy  of  the  Itladder,  Prostate 
Gland,  and  Urethra,  haa  been  revised  from  careful 
di<»ectionR  which  I  made  at  tho  Royal  Collc^  of 
Surgeons  ;  Profesaor  Flower  having  kindly  given  mo  the 
oppoTtunitios  requisite  for  this  purpose  It  supplies  an 
appropriate  introduction  to  the  rarious  mothods  of 
examination,  and  the  numerous  operative  procedures 
pertaining  to  those  organs,  under  all  the  conditions  and 
circumstances  of  diseam  and  injury  which  are  developed 
in  the  subsequent  chapters.  * 

The  additional  matter  now  introduced  into  (his  treatiae 
— to  the  amount  of  one  hundred  and  forty-four  poges — 
will  render  it  a  more  complete  exposition  of  the  Diseafioe 
relating  to  tho  Urinary  Organs,  and,  porbtt|ttt,  than  has 
hitherto  been  publi8hc<l  in  this  countr}-.  No  other 
work  on  this  branch  of  Surger}-,  so  hr  as  1  know,  covers 
fhc  samo  ground 
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Ab  a  practical  view  of  a  largo  and  diQicull  oIobs  of 
djeeoaw  oommooly  inol  with,  aod  oftoii  itrgont,  it  will, 
I  trust,  be  found  a,  clear  and  reliable,  and  withal  a 
ready  guide,  to  their  clinical  investigation,  their  diag- 
Dosut.  aod  their  ireaUncnL  While  uanrAtiiiK  what  has 
been  seen  and  done  in  a  liold  of  inquiry,  where  many 
fellow-labourers,  post  itnd  present,  have  worked  »o  long 
and  so  well,  the  dcsoriptionit  lutd  directions  I  have  given, 
perhaps  with  much  detail,  poBBesB,  at  least,  Uie  freahneaa 
and  the  advantage  of  having  been  amply  verified  by 
my  own  course  of  experience. 


Freocrh:k  James  Qant. 


•   • 


The  lay  reader,  in  general,  of  a  motlical  work — 
c^iocially  on  the  subject  of  this  treatise — is  very  liable  bo 
misondorstand  the  descriptive  portraitures  of  disease;  and 
by  applying  a  single  symptom,  or  symptoms  unconnected, 
to  himself,  he  is  often  led  to  misinterpret  the  nature  of 

I  a  disease  &om  which  he  may  be  suffering — or  even  to 
imagine  himself  the  subject  of  some  complaint^  which 
is  simply  the  product  of  his  own  miftconooption.  The 
juithor  having  seen — and  quite  recently — so  much  de- 
plorable error  and  miser)'  resulting  to  patients  from  their 
studying  Diseases  of  the  Trinary  Organs,  he  has  written 
this  treatise  in  a  purely  technical  form,  for  the  guidance 
of  the  profession  only ;  and  thus  to  render  the  whole 
as  unintelligible  as  possible  to  the  public.    The  majority 
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of  the  latter  class  would,  indee<l,  be  better  able  to  valk 
barefooted  to  Jerusalem,  than  to  rightly  comprehend  the 
giwter  portion  of  the  text  Fnr  the  rensons  referred  to. 
the  penonal  histories  of  cases,  more  especially,  respecting 
the  dif«asoB  under  oonsidoration,  haxe  been  purposely 
omitted. 
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DISEASES  OF  THE  BLADDER, 
PROSTATE  GLAND,  AND  URETHRA, 

INTRODUCrriON. 

He  vho  would  g^  a  clear  appreciation  of  the  various 
diseased  conditions  to  which  the  Urinary  Bladder,  Pros- 
tate Gland,  and  Urethra  are  severally  liable,  and  of  their 
appropriate  surgical  treatment,  must  £rst  acquire  an 
acciirate  anatomical  knowledge  of  these  organs,  with 
regard  to  their  atmcture,  size,  shape,  position,  relations, 
and  surrounding  connections,  as  described  &om  a 
SarffuxU  point  of  view.  To  the  practitioner  such  an 
introduction  to  the  subject  may  at  least  prove  service- 
able for  reference  to  that  anatomical  knowledge  which 
he  must  carry  with  him  in  the  practice  of  this  depart- 
ment of  Sui^ery. 

Ubinary  Blabber.— Structure. — The  bladder  is  a 
musculo-membranous  bag  or  sac,  and  is  richly  endowed 
with  blood-vessels,  lymphatics,  and  nerves  —  sympa- 
thetic and  spinal  Situated  in  the  pelvic  cavity,  but 
during  childhood  partly  in  the  abdomen,  it  is  placed 
behind  the  pubes  and  triangular  ligament,  in  front  of 
the  rectum,  or  of  the  uterus  and  vagina,  which  in  the 
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female  separate  the  bladder  from  the  bowel.  This 
bollov  organ  commuaicatog  vitli  tb«  ureters  and  the 
urethra ;  itA  phj'vkilogical  function  being  Uiat  of  a  re»er- 
Toir  for  the  urino.  which,  as  secreted  by  the  kidneys,  is 
TOoUTed  through  the  uretcn  and  retained,  until  from 
time  to  time  conrentence  may  permit  of  the  voluntary 
discharge  of  that  fluid  through  the  urethral  canal 

I  proceed  to  a  more  detailed  description  of  tlie  bladder 
and  its  rclationti,  as  thus  defined.  The  structure  of  this 
organ  elucidates  tho  different  functional  di.tordcrs  to 
vhich  it  is  so  often  liable  :  e.<j..  Irritability,  with  fruquent 
attd  ptunfiilly  urgent  31icturition,  KeunUgiit,  Pomlysis, 
Bot«nti<»),  etc. 

Tho  bladder  may  he  regarded  as  essentially  a  hollow 
cxpiiusiou  uf  TiticcotM  Tamihranf  continuous  with  that  of 
tho  urotorfi  behind  and  the  iiroUira  in  fioot;  tho  ex- 
lemal  surface  of  this  sac  ia  overlaid  with  bauds  of 
rnviecuiaT  fibres,  tho  unstriped  and  involuutar}*  variety, 
diaposod  in  figuro^of-S  spiral  loojw,  vertically,  obliquely, 
and  horiramtally  ;*  springing,  for  the  most  part,  from 
the  neck  of  the  bladder,  to  be  presently  Dotieed,  thcs« 
muscular  bands  arc  thus  entvjned  over  and  around  the 
organ,  leaving  intervals  of  mucons  membrane  uncoverod; 
a  layer  of  cdlutar  tissue  intervenes  between  tho  two, 
thb  submucous  texture  containing  an  abimdancu  of  tbe 
tinely  coiled  fibres  of  elastic  tissue,  lliu  muscular 
amutgement  forms  the  "  detrusor  urirue "  muscle,  and 
A  marked  band  around  the  neck  of  the  bladder   ifl 


*  OrifitMJ  nWcctloM  hf  J.  Bell  Peurgroir,  Uwnan  Roj.  CM.  of 
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nAnod  "  sphincter  Tcsicte."  The  action  of  these  muscles 
is  ioToluntory  in  eipelling  or  rctainiag  tho  urino ;  biic 
iu  lIm  fuQcUon  of  mioUirition,  iho  8])hmctcr  of  tho 
bladder  is  voluntarily  relaxed,  the  dotrusor  then  ex- 
pelling tho  urine,  aided  hy  tho  comprcsBive  actioa  of  the 
abdominal  musclea  as  a  volantary  ofTort  Bhod-w&seU 
are  plentiftUly  supplied  to  the  bliwlder,  and  hflve  iha 
following  distribution.  The  internal  iliac  artery,  from 
its  luitiorior  division,  gives  off  tho  anperior  and  inferior 
v€»ical  bnnchcs,  nod  in  the  female  tho  itCmn«  arteries 
bUo,  all  of  which  ramify  and  tenninnto  in  tho  ccUiilftr 
texture  and  mucous  membrane ;  the  %'cins  form  largo 
pUxuMf,  situated  chiefly  at  the  neck,  sides,  and  base  of 
the  Madder,  and,  tenninatiug  in  the  internal  iliac  veins, 
ue  aceompanied  in  their  course  by  tympkalie  vessel 
vhieh  oater  lymphatic  glands  around  the  internal  iliac 
Mtory,  and  tlionco  proceed  upwards  lo  the  lumbar  glands. 
Xenva  »ro  supplied  in  equal  abundonca  They  proceed 
partly  from  tho  fourth  nerve,  or  sometimes  tho  third 
nerve  of  tho  sacnil  j/Uxuv,  itself  derived  from  the  ajMnal 
cord,  and  iJicso  sptrml  nerves  are  distributed  to  the  bone 
and  nook  of  tho  bladder;  but  tho  kyptyjaatrle  plexug 
trota  tbo  great  sympathetic  cords — a  pkxus  situnted 
between  tho  common  iliac  arteries — supplies  two  largo 
prolongations  which  descend  into  the  pelvis,  one  on 
oithor  ludo,  to  form  two  lateral  pelvic  ploxusos,  which 
ooBUDunioftto  with  a  few  oflseta  fmm  the  tlrst  or  two 
Gnt  ganglia  in  the  sacral  cord  of  the  sjinpatbotic ;  and 
tb«M  jiolvio  ploxiitcft,  expanding  over  the  udes  of  tbo 
bladder  and  rectum,  or  vagina,  are  distributed  to  the 
apper  portion  and  rcuuuning  part  of  the  organ,  not 
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Htipplied  &om  tlic  sacral  plexus.  Both  sets  of  neirea-^ 
spinal  and  synipatbciic — commnnicutf  in  the  pelvic 
plexuses;  and  ibe  sacral  nerves,  thitd  and  Fourtlt,  on 
either  side,  contribube  branches  thereto,  aided  by  a 
filament  or  two  from  the  second  sacral  nervo.  Many 
gimglia  are  intenpoisod  in  each  plesuit,  thus  constituted, 
particularly  at  the  junctions  of  the  spinal  and  8}-nipa- 
thetio  nerves.  The  fiknu»)ts  firom  either  plexus  pass 
along  and  accompany  tho  branches  of  tlio  interna]  tliao 
KCUsry,  given  off  to  tho  bliuldor,  as  ahxwly  mentjoned. 
The  muscular  bands,  Uood-vosstils,  lymphatics,  nerves, 
and  cellular  texture,  together  form  a  second  coal,  over- 
kyiug  the  "mucous  coat;"  while,  externally,  this 
"muflctdar  coat"  is  partially  iovcstcd  with  Uio  peri* 
toncum.  fonniug  tho  "  peritoneal  or  serous  coaC  which. 
however,  extends  over  only  the  posterior  half  of  the 
bladder,  being  rofloctod  so  as  to  leave  the  anterior  half 
of  tho  organ  uncovered,  or  free  of  this  investineoL 

Ligamentous  Conn«etum$. — llie  periioneum  covering 
tho  front  of  tho  rocttun — or  uterus,  in  tho  female — is 
leflocted  backwards  over  the  {Misterior  part  of  the  under 
surface  or  base  of  thu  bladder,  fonniug  tho  rfcto-veaicat 
pouch  or  cu^t^-sac,  in  that  situation ;  thouca  curving 
upwards  and  forwarils  over  tho  poatcrior  surface  and 
adjoining  port  of  each  side  of  tho  bladder  to  gain  the 
sununit,  it  is  again  reflocbed  to  either  udo  of  tho  polvis ; 
and  lastly,  from  opposite  the  back  of  the  pubus  to  the 
wall  of  the  abdomen.  These  peritoneal  rvUexions  ore 
named  false  Ugamenia  of  tho  binddur,  and  are  /!tv  in 
Dtmiber :  tho  portions  of  peritoneum  extending  from  tho 
bock  of  the  peUis  to  the  bladder,  and  which  bound  the 
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recto-t-csical  pouch,  form  two  poet^rior  jUso  ligaments ; 
Uio  UtoTol  reflexions,  extending  from  Uio  sides  of  tbo 
bladder  to  tlie  pelris,  fonn  two  lateral  falso  lig»incnts ; 
uod  the  superior  rcttcxiou  gives  rise  to  the  mtprrior  or 
*n»peiutory  falsa  ligament.  But  all  thceo  so-colled  liga- 
ments ropresent  one  continued  rofiexiou  of  the  peritoneum, 
u  oondactcd  npjMircutly  by  tho  courao  of  the  interna) 
iluuj  utoriw,  and  their  continuation,  the  obliterated 
hypogiistric  arteries  in  (bo  adult.  Guided  by  these 
TcneU,  and,  it  may  be  said,  by  the  urotets,  the  peri- 
looeuta  passeti  forwards  along  tho  sides  of  tho  roiddlo 
portion  of  the  rectum  to  tho  under  surface  of  tho  bladder, 
thence  up  ita  sides  to  tho  summit,  and  so  to  tho  abdo- 
minal wnU.  In  the  Utter  situation,  the  obliterated 
urachus,  a  tibro-celhilar  cord  passes  from  the  top  of  tho 
bladder,  in  the  interval  between  the  two  hypogastrics; 
and  with  them  reflecting  the  peritoneum  upwards,  these 
three  cords  ascend  along  the  Hnea  alba  to  tho  umbilicus. 
The  true  ligaments  of  the  bladder  are  prostaiio  portions 
of  the  recto-Tosical  fascia,  on  cither  side  of  tho  pelvis ; 
four  such  portions  of  this  fascia,  or  ligaments,  being 
recognised — two  anterior,  in  Jront  of  tho  prostato,  and 
two  liitora],  at  the  sides  of  that  body.  Tln;ir  derivation 
from  tho  recto-vcsieal  fascia,  and  their  attachments  as 
ligamcute  of  the  bladder,  may  bo  traced  from  the  j/etvia 
fiuicitt.  This  fascia  descends  from  the  brim  of  the  pelvis, 
aDd  covering  the  upper  part  of  tho  obturator  iutcnuis 
muscle,  as  far  as  a  white  lino  extending  between  tho 
body  of  tho  pubcs  and  the  supine  of  the  ischium,  the 
&sctnl  origin  of  tho  levator  ani  muscle,  the  fascia  there 
iplits  into  two  layers ;  one  layer  being  continued  down- 
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modi  over  tho  lower  purl  of  tho  obturator  muscle,  is 
thence  named  t}io  obtuTator  /aacia);  tho  other  Uyor, 
inclining  inwards  and  downwards  from  the  whito  Hdo, 
paases  u  a  broad  expansion,  ovor  the  upper  surfoco 
of  tlid  levator  oni  muHclo,  to  tho  side  of  the  rectum, 
bladder,  and  prostate,  tlius  acquiring;  the  name  of  the 
rectt>-tx9ical  ftacaa.  This  visceral  layer  of  tho  pclvio 
fascia  aseumos  UgamcDtou}i  oonocctions  in  tho  middle  lino. 
Attached  to  the  back  of  the  body  of  the  pubcs.  Just 
intemal  to  tho  pubic  origin  of  the  levator  ani  muscle, 
the  iascia,  on  either  side  of  tlio  pelvis,  passes  backwards, 
in  Iront  of  tho  prostate  to  the  neck,  and  adjoining  part 
of  the  bladder,  in  Uie  Rhape  of  two  roundish,  st»ng, 
white  bands,  a  right  and  a  left,  forming  two  anterior 
true  ligaments ;  while  another  portion  of  the  fascia, 
broader  and  thinner,  passing  l>ack  on  tho  side  of  ths 
prostate,  to  the  neck  and  side  of  tho  bladder,  forms  two 
tattnU  true  ligam«nts.  The  ajitcrior  tnie  Ugainents, 
therefore,  are  better  defined ;  and  between  tho  two  is 
a  cellular  interval,  in  which  lies  the  dorsal  vein  of  the 
penis,  (o*  clitoris  in  the  female.  Thcso  bands  of  tho 
bacia  cover  in  the  anterior  fibres  of  the  levator  ani — 
the  levatores  proEtatJO,  which  aro  spread  over  the  pros- 
tate, hero  closing  tho  outlet  of  tho  pelvis ;  a  continua- 
tion from  the  latoral  bands  completely  cnsheathes  the 
prostate,  as  a  cap»ule,  on  of&ot  of  which  pMsing  back- 
wards encases  tho  vosicuk:  sominolos;  and  Uie  rectal 
portion  of  tho  Enscia,  from  either  side,  posses  inwards 
between  the  bladder  and  bowel,  ooshoathing  the  rectum 
and  supporting  tho  bladder ;  but  in  its  prolongations 
upwards  on  tliese  viscera  the  fascia  gradually  becomes 
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cellular  mombnuio,  and  ta  lost  in  the  thin  pelvic 
{iSciA  o\-«r  tlio  frout  of  the  eafirum  and  pyriform  muscle, 
vhero  the  TeBsels  and  nervea  perforate  it  to  reach  the 
bladdor. 
The  outlet  of  the  jielvia  is  closed  iu  by  the  rocte- 
icsl  fasciic  of  opposite  sides,  which,  like  tho  levntores 
muscleo,  form  a  partition,  conceive  above,  conrox 
below;  this,  however,  is  perforated  by  the  rootum  and 
prostate,  both  of  which  tlcrive  shextlis  from  tho  mem- 
bnne  in  their  passage  through  it.  In  tho  femak,  tlio 
recto-vcsicnl  fascia  has  the  suae  UTAagoinont,  except 
that  bcAidos  tho  recUim.  tbo  vugimi,  instead  of  tho  pron- 
to, porfomtos  and  is  onshcathod  by  it.  By  moans  of 
ensheatbing  prolongations  of  this  membrane,  and 
lO  oonesponding  attacbmenta  of  the  subjacent  Itrvuton^i 
ani  muscles,  the  pelvic  viscem  are  slung  in  tho  cavity 
of  tho  pelvis,  witlt  an  easy  mobility  upwards  and  down- 
wards i  as  tho  muflculo -membranous  floor  rises,  or 
deacends,  these  viscera  are  drawn  upwards,  or  tend  to  pro- 
trude towardii  the  outlet  of  the  pelvis  in  the  perineum. 

The  nlatioTis  of  the  blad4er  to  surrouuding  parts  arc 
sargically  very  important  (Fig.  1). 

Tho  nnUrior  surface  of  tho  bkddor,  entirely  free  of 
peritoneiun,  is  situated  behind  tho  body  aud  symphysis 
of  tho  pubos,  and  tho  triangular  Ugtuiicnt  in  the  pubic 
arob.  This  latter  relation  of  tho  bladder  corresponds 
to  tho  anterior  half  of  tho  perineum,  in  froat  of  tho 
onos;  or,  in  the  female,  to  thnt  smaller  part  of  the 
vulva  which  extends  between  tho  clitoris  and  tho  oriHco 
of  tho  urethra.  Above  Uie  pubes,  iho  bladder,  when 
diatottdod,  rises  to  the  tower  part  of  the  ahdomiuul  woU. 


Fm.  1.— Skl>vHB>ot]>clth,bMale-l.  Bbddcr.  1.  Ureter.  3.  Ne 
oTbbddvr.  I.  G.  L'nUin.  4.  Cd-da-«««if  talk  k  Fom nkvkaluliL 
0.  IMb.  7<  (Sliiu  ponib  B.  V«ra  nwMMiwn,  or  Mput  itBlliniHtliil*. 
9.  0.  IVutate.  10.  Wllna'a  BmMb.  )!L  Pubo-vvriaJ  UgMONit.  (She 
lart  two  UK  no*  rowgAlMd  now.)  IL  THugwIat  UguMat  «<  nnthik. 
It.  OwpiM OTwwMWn.  14.  SiuqwiMwr  lls>BMt  «f  pok,  IC.  lUetan. 
IV.  Sphinettf  ■«[,  17.  KtUnul  Io^UikIImJ  muacnhr  Bto«  of  raetum. 
18.  Aaiu.  IV.  Stoilul  mid^  a,  lutainal  Iliac  aMUrf.  b,  a.  UUdla 
hMBMRhonU  wUrin.   li.  Smuma.    tAHMDUndin.! 
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At  the  lowest  pAit  of  tho  anterior  Hurfuco  of  tfao  bladder, 
11  narrow  fuuiiel -shaped  {wrtion,  named  the  cervix  or 
n«5fc,  is  Burroimclod  by  the  prostate  gland.  «  body  about 
the  size  (ind  shape  of  a  horse-vhestout.  which  transmits 
tho  first  or  prostatic  portion  of  the  urcUiral  canal ;  and 
the  proctAte,  thus  standing  in  front  of  this  part  of  the 
bladder,  iniorven««  between  this  organ  and  the  lower 
part  of  the  trJAngulAr  ligamonl  (Fi^.  1). 

llie  Liuu  or  inferior  furufii^.  tho  targost  and  most 
dependent  portion  of  tho  bladder,  is  directed  down- 
wards, and  inclined  backwards  according  to  tlio  degree 
of  distension ;  it  rests  upon  tho  rectum,  its  second  por- 
tion, the  Tcsiculfc  scminidcs  and  vasa  dcfcrcntia  inter- 
veiung,  and  furlhor  back,  the  rccto-vcsical  pouch  of  tho 
peritoneum.  This  eul-tle-i»tit:,  bnxul  behind  in  the  interval 
between  the  iliac  Arteries  on  cither  side  of  tho  rectum, 
narrows  forwards,  and  is  tucked,  as  it  wore,  under  tho 
bladder.  Id  front  is  n  triangular  space,  where  tho  base 
nf  tho  bladder  lion  free  of  peritoneum,  and  attached  to 
the  reetum  by  tho  rocto-vcsical'fasciiD ;  llio  npex  of  this 
space  touches  tho  prostate,  its  base  behind  is  limited  by 
the  {teritoneal  pouch,  and  the  sidea  are  bounded  by  tlie 
vasa  dcferentio,  and  tJie  f«minal  vesicles  outsido  thefto 
tubes,  as  both  converge  forwardft  to  enter  the  prostata 
ghmd  (Rg.  1).  ITgiially,  the  rteto^vmcat  pouch  of  peri- 
toneum extends  forwards  to  a  point  corresponding  to 
about  on«  inch  nrul  a  half  from  the  tip  of  the  coccyx,  or 
abrjut  Jour  inchra  distant  from  the  anus;  isomotimes, 
however,  the  pouch  reaches  forwards  to  tho  prostate, 
leaving  no  triongidar  space  uncovered  at  the  base  of 
llie  bladder. 
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In  the  female,  the  Itaso  of  the  bladder  rests  upon  the 
anUrior  wnll  of  iho  x-A^ioft,  and  furthor  back  on  the 
lowor  part  of  tho  utonis,  those  organs  being  placed 
between  the  bladder  and  rectrnn  (Fig.  2)l  The  vi«ro' 
vesical  pouch  of  peritoneum  cztoads  forwurds  only  as 
far  OS  botvrc«n  tho  uiern»  and    bladder,  loaving  the 


cervical  ANjMKt  uf  the  uteritx  and  tho  %'agina  uncovered 
and  odfaQitiut  to  tlie  bludder  at  tho  foru  port  of  iu  base. 

The  fwterior  surface  of  tho  blaiUlvr  is  in  contact  n-ith 
the  rectum  (Fig.  1),  or,  tn  tho  frmale.  with  tho  ulenis 
(Fig.  2);  but  this  Mtrfaco  uf  tho  bladder  is  covered  en- 
tirely by  the  peritoneum,  Teflocted  upwards  firom  the 
reotal,  or  utArino,  cul-ik-nac. 

The  ndtB  of  the  bladder  are  ouch  crossed  obliquely 
from  behind  by  the  cord  of  the  obliterated  hj'pogastrio 
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,',  passing  fornurds  and  iipwuds  to  the  summit  of 
tbo  organ.  Behind  aod  Above  this  conl,  tho  peritoneal 
iDvestment  of  tlie  {tostoriur  surfiico  is  prolongeil  forwards 
oror  tlto  sidw  of  tbo  bladdur ;  but  in  front  of  llio  cord, 
which  reflects  the  peritoneum,  the  sides  are  uncovered, 
being,  bowcvoT,  hore  supported  by  on  expansion  of  the 
recto-Tesioal  fitscia.  This  othcrwLw  uncovered  portion 
of  tho  blftddor,  on  oithor  side,  is  in  immodiato  rolatJon  to 
the  urtter  which  tronuitits  the  urino  from  the  kidneys 
into  the  binddor,  and  iho  va«  tlefrrenit  or  excretory  duct 
of  the  testis.  The  ureter,  a  tube  like  a  white  band, 
having  descended  into  the  pelvis  ncmas  tho  common  or 
tho  external  iliac  urtery,  it  curves  doioiwards,  for»-ards, 
and  inwards  in  the  posterior  vesical  ligament,  arching 
tUow  tho  obliterated  hypogastric  artery,  to  gain  tho 
Uteral  aspoclof  the  base  of  tho  bladder  (Fig.  1),  u-hioh  it 
eatt'rs  about  two  inches  and  a  half  from  the  prostate 
gland,  and  rather  lees  than  that  duitanoe  from  tlie  urotei' 
oo  tbo  opposite  side ;  the  tubes  penetrate  the  coals  of 
the  bladder  obliquely  for  nearly  an  inch,  pas&ing  through 
the  muscular  coat  and  then  between  it.  and  the  mucoiui 
cot,  to  open  upon  tho  inner  surface  of  the  bladder  by 
two  ohliquo  sht^likc  ajicrlures.  Tho  vos  dofercns,  a  small 
tDoad  cord-tube,  one  on  each  side,  having  entered  the 
abdomen  through  tho  internal  abdominal  ring,  this  cord 
cmrvds  backwards  and  downwards  on  the  side  of  tlio 
bladder,  to  near  its  posterior  surface ;  then  crossing  tlie 
I  bypogastiic  artery  and  the  ureter  on  tho  inner  side  of 
I  that  tube,  the  cord  turns  forwards  along  tho  base  of  the 
I  bladder  (Fig.  I),  lying  to  tho  imicr  aido  of  the  seminal 
I     vmoId,  where,  becoming  enlarged  and  socculaied,  the  vas 
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doForoDS  enters  Uic  bnseof  the  prostAto  gUind.  there  joining 
with  the  duel  of  the  seminal  vesicle  to  fonn  the  commoo 
oJKcutator)'  ducL  The  varieuiiv  aeniwUa^fig.  I),  one  on 
oach  side,  are  uutow,  club-sh&p«(t,  sooculAtod  bodies,  tlio 
Urf^  end  being  directed  backwnrdfl,  and  extending  to 
nboiit  two  and  n  bidf  inches  in  length.  ConsiKting  of  a 
convoluted  tube,  encased  in  an  oDkot  of  the  praitntio 
portion  of  tbu  racto-voeicnl  fitscia,  each  vosiclo  ]ics  on 
tJio  outer  Btdo  of  the  vas  dofereu),  and  couvorgcs  front 
behind  forwards  to  the  prostate; 

Id  the  female,  the  ureters  pass  along  the  sides  of  the 
cervix  uteri  and  up[icr  pnrt  of  tlio  vagina  to  rcacli  the 
bladder ;  and  the  vasu  doferontio,  vc«iculn  setniruilos.  and 
proBtato  gland  are  absent 

The  tnimmU  or  superior  furuiun  of  the  bladder,  covered 
behind  by  peritoneum,  is  free  in  front,  where  thai  m«m- 
bnme  is  rofk-cted  upwards  to  the  abdominal  wall  by  the 
three  cords  already  mentioned,  namely,  the  two  obli- 
t«ratcd  hyiwgastric  artorios,  and  the  urochus  in  on 
interval  botwwto  them ;  this  anterior  and  uncovurotl  por- 
tion of  the  summit  looks  towards  ■  the  abdomirinl  wall 
abovo  the  pubes  (Fig.  1).  involutions  of  the  nmall  in- 
testine rest  tipon  the  top  of  the  bladder,  and  sink  down 
behind  its  pasterior  surface  into  tlie  peritoneal  pouch, 
— rocto-vctsical,  or  ntero-vesical.  ttU'de-me. 

Internal  Surface  of  ihf  Bladder. — ^The  inner  surface  of 
the  miKiotutcoai  of  tlie  bladder  presentsccrlaincharaoteKi 
worthy  of  noUoo,  and  some  peouliaritios  which  mark  the 
interior. 

Tlio  muootu  membrane  is  soft,  and  smooth,  and  of  a 
pale  rooe-GoIonr;  it  is  studded  with  minute  follicles, 
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most  naraerous  near  tbo  neck  of  tho  blndd^r,  and  tho 
whole  surfftoo  u  covered  with  a  spheroidal  epithelium. 
Tbo  vencal  mucus  has,  it  is  said,  on  alkalmo  reActioii, 
and  contains  Alkaline  and  eu-Lhy  phoephntes.  The  inom- 
brane — having  thow  chnrocten — is  loosely  atuichcd  to 
the  moscular  coat,  by  means  of  Uic  sub-ooUulor  layer ; 
so  that  when  the  bladder  ia  empty,  the  surface  goncndly 
is  tLrown  into  small  internal  folds  or  wrinkles,  and  when 
distended,  Uiere  is  some  tondGOcy  to  protrusion  in  tho 
intervals  of  tho  muscular  bonda 

Tlie  inferior  fandm  is  tho  most  capacious  and  do- 
pcnilont  port  of  the  bladder ;  iu  &ont,  it  presents  a  small 
tiiangulor  space — the  trigone  vegieai ;  situated  inuno- 
diately  behind  the  orifioo  of  tho  urethra,  tho  apox  of 
this  sp«ce  is  directed  forwards  bo  that  oriticc.  and  tho 
base  is  a  tronsvone  lino  slighOy  curved  forwards,  butweun 
the  orifices  of  tho  two  ureters,  which  form  tho  posterior 
angles  of  the  space ;  while  the  sides  are  marked  by  two 
ItDoar  ridges  passing  obli<juely  backwards  and  outwards 
fitom  the  urethra  to  the  ureters,  and  which  corraspond 
to  two  small  fasciculi  of  musctilor  fibres — the  muscles 
of  the  uretcis,  lying  under  the  mucous  nicuibranc.  These 
muscles  arise  &om  behind  the  middle  lobo  of  tho  pro 
aUte,  and  paas  to  tho  oblique  slit-like  openings  of  the 
ureters  ;  they  may,  therefore,  »o  act  upon  these  oponings 
as  to  maintain  their  obli[[uiiy,  and  thus  prevent  any 
reOux  of  urino  into  tho  tubes;  or,  by  drawing  their 
apertures  downwards,  may  facilitate  tho  flow  of  uriao 
into  tlio  bladder.  The  trigone — having  the  boundaries 
eady  noticed — oorroaponds  to  the  triangular  space  at 
I  bane  of  the  bladder,  whicli  lies  between  tho  prostate 
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in  front,  and  tho  peritoneal  pouch  behind,  bounded 
laterally  by  tho  vasa  doferentia  and  vesicube  seminalos ; 
biu  the  triangular  space  within  tlie  bUdder  is  of  even 
nioro  limited  extent,  measuring  from  tlie  apex  backwards 
about  one  inch  and  a  hair,  and  between  the  two  posterior 
angles — at  the  orifices  of  tho  ureters — from  that  to  two 
inchoB  transversely.  Tho  surface  of  this  space  is  smooth, 
th«  mtioous  ntombntne  being  somewhat  thinner  than 
olsowhere,  and  adherent  to  the  subjacent  texture ;  thus 
never  presenting  any  little  foldfi,  even  in  an  empty  state 
of  tho  bladder.  But  this  area  in  the  inferior  ftmdtis  is 
the  most  sen^tivo  portion  of  the  whole  interior.  In 
front  of  the  apex  of  the  trigone,  a  small  tntn.<)vcrse 
prominence  appears — tho  uvula  ivffica — formed  by  a 
thickening  of  tho  submucous  tisstw;  this  elevation  is 
pUced  just  before  the  middle  lobe  of  the  prostata,  and 
projectii^  from  below  into  the  urethral  orifice,  it  partly 
closes  the  aperture;  and  ts  sometimes  continued  for- 
wards as  a  slighter  elevation  on  the  floor  of  tlie  prostatic 
portion  of  the  urethra.  Adjoining  the  orifico  of  tho 
urethra,  tho  bladder  becomes  narrowed  into  a  funnel- 
8hi4)od  portion — the  c*!rvijr  or  luct — within  which  the 
mucous  membrane  is  disposed  in  longitudinal  folds.  In 
tho  femaie  tlw  trigone  is  a  smaller  space,  the  muscles 
of  tho  ureters  are  less  derolojted,  and  the  uvula  is  in- 
distincL 

Site,  Shaj?e,  Potition,  and  Relatione  of  Ote  BUidder. 
<u  altered  bjf  tl>«  State  of  Distenxion. — Tho  surgical 
anatomy  of  the  bUddor  varies  in  certain  important 
particulars,  according  to  tlie  stato  of  oollapso  or  disten- 
taaa  of  this   organ — conditiotis  wluch  specially  have 
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pnettca]  app!t«nlion  to  opomtions  for  tho  relief  of  rc- 
tAntkm  of  urino.  utitl  nro  also  concerned  in  Uio  various 
operations  of  lithotomy  and  lithotrity.  When  entirely 
vmptyt  After  tho  complete  eracuation  of  urine,  it  is 
reduced  to  its  minimum  size,  and  it  then  has  the  sbape 
of  B  triangular  ssc.  ilatlened  in  front  and  behind ;  its 
biLSo  is  directed  downwards,  restiDg  on  the  rectum,  and 
the  ai»x  reaches  upwards  to  behind  the  symphysis 
puhts,  BO  that  tho  sac  lies  against  the  triangular  liga- 
jamt,  and  sunk  down  cntJraly  within  tho  cavity  of 
tho  pelvis.  When  modei-atel;/  distended — as  was  sup- 
poBsd  in  describing  the  relations  of  tho  bladder — this 
sac  asstunes  a  circular  form,  with  tho  corresponding 
dimensions  of  about  throe  inches  in  width  and  five 
inches  in  length,  the  oi^gan  holding  about  a  pint ;  but  ita 
axis  remains  nearly  vertica],  and  it  is  still  contained 
within  the  pelvic  cavity.  VSTien  fttlly  distended,  the 
bladder  acquires  an  ovoidal  or  ogg-shapd  form,  curved 
also  somewhat,  and  compressed,  from  behind  forwards, 
thus  becoming  slightly  concave  in  front  and  widened 
from  side  to  ude ;  tho  organ  has  rotated  on  its  transTcrso 
axis,  the  base  being  directed  downwarrht  and  backwards 
on  tho  rectum,  or  vagina,  and  tho  summit  looking 
upwardii  and  forwards— its  long  axis,  therefore,  incUning 
in  on  oblii]ue  Une  drawn  from  the  coccyx  to  some  point 
between  the  pubets  and  the  umbilicus ;  tho  bladder  rises 
in  tho  direction  of  this  line,  out  of  the  pcUns,  until  its 
sununit  boitches  tho  wall  of  the  abdomen  above  tlie 
pubes,  in  the  hypogaatiic  region,  at  a  height  \Twying 
according  to  the  state  of  distension.  This  elevation  of 
tbti  bladder  prooeods  from  llie  ncok,  which,  owing  to  its 
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truo  ligdmontous  aUachmenta,  and  connection  with  the 
urethra,  is  »  tolerably  lixed  point  The  funnel -shnpod 
outlet  still  remains  the  lowest  portion  in  front,  but  it  is 
elevated  relatively  to  the  prostato ;  tho  iuf(.-rior  ftmdus, 
also  riiung  to  a  highor  lovol,  u  relatively  less  dopondenti 
while  oxtcruiUly,  tbo  peritoueol  pouch  roceduii  to  somo 
extent  from  the  base,  thus  presenting  a  larger  trtonguW 
space  ogaitutt  tLo  rectum,  and  the  summit  of  tho  bladder. 
in  front  of  tho  supenor  peritoneal  falHo  ligamuut.  is  more 
exposed,  or  oodhm  in  conUict  nith  the  noil  of  the  abdo- 
men abovo  llio  pubos. 

Tho  (i^e  of  tho  ftiibject  cxaminod  must  not  bo  over- 
looked  in  noticing  tho  relative  aiuitoniy  of  tho  bladder. 

Id  in/uiu-</  and  youth,  the  neck  is  the  lowest  portion 
of  tho  bladder, — lower  than  the  inferior  fundus ;  the 
prostMo,  in  front,  around  this  portion,  is  of  much  smaller 
size  or  rudimentary ;  and  tho  bladder  lies  partly  in  the 
cavity  of  tho  pelvis,  but  projecting  ujiwards  mora  or  loss 
above  the  brim  into  tho  bypogastrio  region. 

In  old  agt,  on  tho  other  hand,  the  inferior  fundus  is 
even  more  capocioiLs  and  dependent  than  in  tbo  adult, 
and  any  enlargement  of  tho  prostate  will  incroow  this 
proportionato  difference ;  so  that  if  tho  linger  be  intro- 
duced through  the  nock  of  the  bladder,  as  in  Uthotomy,  tho 
fundus  is  ivXl  iucliuing  downwards,  and  as  tho  prostate 
projects  upwards,  the  finger  must  bo  hooked  downwards 
to  reach  the  fundus. 

In  the  female,  tho  prostata  bung  absent,  the  inferior 
fundiut  is  less  relatively  d^tendent  below  the  neck  of  the 
bladder,  but  the  capacity  of  the  wliolo  organ  is  perhaps 
larger  than  in  llio  male ;  and  its  width  from  aide  to  side 
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giMter  than  its  height  from  base  to  summit,  which  is 
the  lougor  diameter  in  the  male  subject 

I*«0STATE  Gland. — By  an  intimate  association,  both 
lological  and  surgical,  we  ak  led  from  the  anatomy 
the  bladder  to  consider  the  stnicttire  and  relations 
of  the  proHUte  gland.  We  proceed  therefore  to  notice, 
successively,  the  situation,  shape,  size,  position,  and  rok- 
of  this  organ ;  tbon,  its  structure ;  and  lastly,  the 
>lic  portion  of  the  urethra.  The  surgical  examina- 
diagnons,  and  operative  treatment  of  prostatic  on- 
lont,  and  of  other  di.seasea  of  the  ot^n,  will  bo 
lOd  by  this  anatomical  knowledge ;  and  which  abo 
hac  toosc  important  applications  in  tlio  operations  of 
lithotomy  and  lithotrity. 

Tho  prostate,  an  organ  peculiar  to  the  male  subject, 
is  a  firm  glondtitar  body,  aituaUd  at  the  neck  of  tho 
bladder,  which  it  surrounds,  and  tho  commonoement  of 
the  urethra  possos  through  it  (»co  Fig.  J).  This  body 
is  placad  deep  in  tho  cavity  of  tho  pelvis,  and  loukiog 
Uiwards  its  outlet  in  tho  perineum;  it  lies  below  the 
symphysis  pubis  by  half  an  inch  or  more,  and  behind 
thu  triangular  ligament  at  ite  lowest  part ;  standing  in 
fri»nt  of  tho  neck  of  tho  bladder,  iidjoining  its  base, 
the  prostate  thcnco  derives  its  oamo  {vpolantiu. 
to  stand  l>oforo);  and  beneath  it  rests  on  the  middle 
portion  of  the  rectum,  just  abovo  the  tenuinal  portion, — 
about  the  dupLh  of  one  inch  and  a  half  froai  tlio  ouus, 
whero  the  bowel  turns  downwards  to  the  anal  aperture. 
Here,  therefore,  tho  prostate  is  accessible  from  the  surface 
iu  the  perineum. 
The  slutpe  and  size  of  this  body  resemble  tho  form  and 
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flimcii'tioQs  of  A  horse-diMtiiUL  lU  diape  is  tbatof  a 
tniiti'jitc'l  i»>no,  compiMBod  from  above  downwards ;  tlit< 
base  being  turned  backwArdR  lo  llie  bladder,  and  the 
bluDt  apox  forwards  to  tlio  triAti^lar  ligainonl  and  the 
mcmbmnous  portiun  of  the  uratbra.  Tho  anterior,  or 
upper,  fiurfoco^according  to  tho  position  of  tho  body — 
is  scnnewhat  convex,  and  marked  by  a  slight  median 
groove ;  the  under  sur&ce  is  larger  and  Battened,  it  also 
pneonta  a  median  furrow,  thus  indicating  a  division  of 
the  gland  into  two  lateral  lobeti.  The  base  of  the  pros- 
tate, its  thickest  pan,  is  notched  in  the  middle  and  under 
aspect  of  the  gland ;  and  this  posterior  notch  reccivoi 
tho  common  ejaoulatorj:-  diicta.  above  which,  and  in  tho 
interval  between  the  lateral  lobes.  It  placed  a  small 
rounded  or  triangtdor  portion  of  ttte  gland— the  thin)  or 
middle  lobo.  transversely  connecting  tho  two  Utcrai  lobes, 
and  which  lies  beneath  the  neck  of  the  bladder,  just  be- 
hind the  uvula  luid  tho  adjoining  commencomeut  of  the 
urethra.  The  sides  of  tho  prostate  are  convex,  and  the 
apox  is  truncated.  In  rwpect  to  tlic  eis«  of  this  body,  it 
varies  so  much  according  to  tho  age  of  the  subject,  that 
the  average  dimenaiona  must  be  token  as  found  in  the 
adtilt  The  measurements  in  throe  diiiereDt  directions 
may  (hits  be  stated :  from  apex  to  base,  one  inch  or  rather 
longer ;  tranaversely  at  the  base,  its  widest  part,  about 
one  inch  and  a  half;  and  in  depth  or  thicknesa,  about  one 
inch  or  rather  less.  Consequently,  an  incision  having  on 
obUque  direction  downwards  and  outwards,  fn.<m  apex  to 
h$$6,  in  the  lateral  part  of  the  gland,  will  Ui  tlio  loi^est 
section  of  which  the  prostate  admits.  But  in  infimcy 
ottd  youth,  tho  gtand  is  nidiniontary  or  of  small  size, 
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whereas,  after  iniddle-Ufe  and  in  old  nge,  it  may  undetyo 
conBi<lerabIe  enlflrgomest.  Tho  weight  of  this  body 
avenges  from  half  an  otiitr«  to  nn  oiirac  ;  httt  thin,  liko 
its  size,  varies  with  the  period  of  life,  and  in  diHerent  io- 
dmduala  of  the  same  aga 
The  pogiiion  of  the  prostate,  or  its  attitude,  must 
irily  change,  with  the  position  of  tho  pelvis — in 
recumbent  or  tho  oroct  state  of  tlio  body.  When  rc- 
cumboDt,  iho  pelvis  has  that  positiou  in  which  a  lino 
drawn  through  the  prostate,  from  apex  to  base,  would  be 
directed  oblitiuoly  dovmwards  and  backwards ;  the  wppor 
surface  inclining  bockwards,  and  t1i«  lower  Kurfaco  »oiiio- 
whal  forvranU,  tbo  moro  so  as  tho  pelvis  is  elevated ;  and 
ibis  corresponds  with  tho  position  in  which  the  proslato 
is  gcnenUly  submitted  to  fliir^cal  examination,  or  ojicra* 
tion.  iti  connection  with  the  bladder.  In  tlio  erect  i^tato 
of  the  body,  the  axial  line  of  the  prostate  faltiv  irnni  the 
flbliipie  to  nearly  a  liorii^ontal  direction ;  and  when  the 
trunk  is  inclined  forwards,  so  as  to  present  the  funda- 
tuenl  backwards,  the  prostate,  its  under  surface,  turns 
with  it  in  the  latter  direction — thus  corresponding  to  the 
|w»ition  in  which  the  gland  may  be  examined  with  tho 
finger  throu;jh  the  rectum. 

Certain  j'^tatiom*  of  the  prostate  to  surrounding  pjirts 
have  alrcatly  boon  noticed  incidentally,  with  reference  to 
Iho  nock  of  the  bladder,  tho  ]»lvic  ca\-ity,  and  tho  rectum. 
Thus,  tho  bnso  of  the  gland,  around  tho  ucck  of  tho 
bladder,  receives  also  the  common  ejaculatory  ducts,  and 
it  limits  in  front  the  triangular  space  which  is  free  of 
peritoDciira  at  the  ba.<ie  of  the  bladder ;  the  apes  of  the 
SUad  touches  the  triangular  ligament  and  the  mem- 
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bnnous  portion  of  tbo  urethra,  io  tlw  pubic  Arch,  about 
half  an  inch  below  tho  pubcs ;  olocI  it«  uudor  surihco  nnts 
iijmn,  and  is  closely  ntlhorent  to,  the  rectum,  jtist  aboTO 
its  torminol  portion,  which  turns  downwards  to  tlio  ftDUa. 
Tliis  under  surfnco  of  the  prostate,  and  its  base,  may  bo 
foil  by  introduciof;  tho  finger  through  iho  onus  into  the 
bowel.  The  remaining  surfaces  have  si)ccial  relatione  to 
tho  rccto-vosical  fnscio.  Thus,  tho  upper  surfoco  of  tho 
prostate,  below  tho  pubio  symphysis,  is  oorerod  by  tho 
two  sUoug,  roiuidish  bands,  which  form  tho  nntonor  tnio 
liganicnUt  of  tlie  bUdder.  with  tho  dorsaJ  vein  of  tho 
penis  lying  botwoon  them ;  whilo  tho  sidos  of  tlio  gland 
are  covered  by  tho  broad  and  membranous  latoral  truo 
Ugatiiout«  of  tho  bhuldur. 

Hut  in  oddiUoD  to  thc«o  fascial  (utilongations,  thus 
disposed,  tho  remainder  of  tlio  prostate  rocoiTOs  an  in- 
Tostment  from  the  same  fascia;  forming  altogolhor  a 
oomploto  sheath  or  capsulo  which  envelops  t^o  gland. 
External  to  this  capsulo,  the  sides  of  tho  prostate  are 
overlaid  by  tho  anterior  fibres  of  the  lovatoros  luii 
muscles,  one  on  each  sido ;  which,  passing  down  from  the 
symphysis  pubis,  and  sprooding  over  tho  sides  of  the 
ghind,  unite  together  in  front  of  tho  n-ctum,  in  tho 
central  tendinous  point  of  tho  ponooum  with  tho  fibres 
of  the  external  sphincter  of  tbo  anus.  Thus  the  prostate 
is  slung  by  the  lovatorcs  ani  musoles,  just  as  Uio  rectum, 
and  tho  va^iiiia  in  tho  female,  are  also  slung  by  thceo 
muscles  1  and  these  anterior  portions  of  tbo  mu^ulnr 
fibres,  which  are  sometimes  delioed  by  a  ooUular  intcrt'al, 
have  been  named  Uvaioru  pro&lata.  In  old  ponons,  the 
rectiun  may  have  become  much  dilated  aboyc  tho  onus, 
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(orming  a  pouch,  which  risea  up  and  wraps  around  cilhor 
ude  of  the  prooute,  m  as  to  enclose  this  body,  except  at 
its  upper  surbco. 

The  rirvxtun  of  the  prostate  gUnd  was  so  far  noticed 
in  deooribing  the  shape  of  this  organ,  that  it  was  seen  to 
oonsist  of  three  lobes ;  two  lateral,  of  equal  size,  separated 
only  by  n  niedinn  fxirrow  on  the  upper  n.nd  lower  surfaces 
of  the  gland,  and  by  a  notch  at  the  base  ;  within  which 
interral  a  placed  the  middlo  or  third  loba    The  mtiss  of 
tba  gland,  having  this  lobed  arrangomont,  is  encapstiled 
within  n  libroua  coat,  consisting  of  two  Ujors ;  an  ox- 
tonuil  dense  layer,  or  an  on^hoatbing  prolongation  fmm 
tbo  recto-%-csicaI  fiMCta,  as  already  montionod;  and  an 
inner,  thin,  loembnnoiu  investment,  which  sends  pro- 
oenes  into  the  interior  of  Uic  gland,  supporting  its  sub- 
sUdoo.     lietween  these  two  layers  of  the  <»t;wu^,  a 
pUxtta  of  wine,  the  prostatic  plexus,  is  enclosed.    The 
sabstance  of  the  gland  has  a  reddish  or  brownish  colour ; 
its  texture  is  spongy  or  firm  to  the  toucli,  although  not 
so  dense  as  when  felt  through  the  fibrous  coAt,  witli  per- 
liaps  also  tlio  thickness  of  the  rectum  inter\-oaing ;  and 
it  yields  or  likcerntcs  under  prossuro  with  .the  finger- 
splitting  iu  the  direction  of  it«  grain,  the  prostatic  ducts, 
HI  when,  in  the  operation  of  lithotomy,  the  prostatic  in- 
cisioD  is  enlarged  by  introducing  Uie  linger  into  the 
bLulder.    The  glandular  substance  consists  of  numcmas 
small  terminal  follicles,  which,  iu  the  form  of  cluslors, 
Burroimd  and  open  into  iho  elementary  ducts;   tiiese. 
Iia^-ing  ft  bruichod  arrangfimcnt,  imite  into  the  excretory 
iliicta,  about  twelvo  to  twenty  in  number,  which  open  by 
n  many  oritices  upon  tbo  floor  of  the  prostatic  portion  of 
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the  urothrft.  Tbo  jcpiLbolium  iit  iho  foUtoular  termioa- 
tions  is  Bquatnous,  uud  iu  ibc  ducu,  columnar.  SecUoa 
of  tbo  gUnd  shows  tbo  ducts,  which  ttppwr  an  whito 
lines  or  minute  nporturcs,  iLccording  tu  tbo  diroction  of 
their  diri&ion.  Richly  sujipliod  with  bloud-vcsseU,  tho 
iirtonos  are  branches  of  Uio  vesical,  liEemorrhoidal,  and 
[mdio  ATtorice,  which  {lussing  into  the  mibstanoe  of  the 
gbuid  mmtfy  and  form  n  capilUry  network  around  the 
ducu  aud  clufttcm  of  follicles ;  the  prostatic  veiaii  form  a 
ploxus  around  tho  gluiid,  bctwoeii  tho  two  layers  of  iU 
fibrous  cupsulo,  and  this  voiious  plexus  communicates  in 
front  with  the  dorsal  voio  of  tho  pouis.  but  bobind  with 
the  plexus  of  veins  at  the  ucck,  base  and  sides  of  tlio 
bladdur,  thonoo  i>assiug  into  tho  iutomal  iUac  volus. 
Hub  coiitiiuious  plexus  of  v*nns — prostAtic  and  vesical — 
bocomes  enhirged  in  old  subjects,  and  is  often  tho  source 
of  troubloMme  hjemorrliatiro  wlion  wounded  in  lithotomy. 
Lympbatiu  voMols,  willi  tho  veins,  ramify  benoalh  the 
doDiM;  oxtumal  layer  of  the  fibrous  cajwule.  Nerves  aro 
derivod  from  the  peine  hypogastric  plexuses  on  either 
sido  of  tho  bbdder,  prolongations  from  which  form  the 
jnveUitic  jUexas  of  iurtv«. 

The  proetalus  fivitl-,  or  secretion  of  the  gland,  mixed 
with  the  seminal  fluid,  i&  discharged  in  tho  act  of  emis- 
sion. But  tho  nature  of  this  Huid  in  itself  is  not  veil 
known.  After  death,  when  frosh,  it  hu  a  milky  wbito 
tint,  an  acid  reaction,  and  abounds  with  granular  mattur 
and  epitlielial  particles,  squamous  and  oohminar. 

Uretura. — The  urethra  ia  a  membnmoits  tube,  which 
extends  from  tlie  neck  of  Uie  bladder  to  the  end  of  the 
penis.    Accurate  anatomical  knowledge  of  this  passage — 
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ia  regnnl  to  its  structure,  lengcli,  dionietor,  directioa,  and 
relMioBS-^will  necessarily  guide  the  surgoou  in  tho  VArious 
opentions  for  the  treatmcDt  of  strtcturx;.  ulimI  of  ollicr 
nretbnl  diseases.  I*b6  tmgth  of  this  tubu  iivuraguK  uluu 
or  ton  inolies,  when  Uio  penis  is  flacciJ,  but  admits  of 
some  elongation  during  oroclion  of  tljis  organ ;  tUo  dia- 
inetF.r  of  the  tube  varies  in  difttiront  parte,  being  about  a 
i^uarter  of  an  inch  at  its  widest  part — tho  coatro  of  iho 
prosbito.  The  urethra]  tubo  ooiktMs  of  mucous  luom- 
brane,  witti  an  outer  or  »ub-mucous  layer  of  iuvolunlnry 
^jDuacular  fibn»,  iu  cuUuIar  and  clastic  tissuo ;  but  tliu 
is  mp[>ortcd  aUo  by  tho  stmcturcs  through  wliicli 
it  passes,  and  by  certain  muscular  expansions.  Lying 
in    tho    middlu    line,    thu    urethra    puasos    from    tho 

idcr  through  tho  substauco  of  tho  prostate  gland ; 
becoming  simply  membranous,  tho  tubo  iwn- 
th«  trianguliu-  ligament,  under  tho  ari'h  of  tlio 
pijbes;  where,  entering  the  spongy  structure  of  the  penis, 
.  it  t&  continued  to  tho  end  of  the  glans  And  opens  oxter- 

Jy  fts  ibo  nuxiXit*  arinar'nu!,  'ilio  diredimi  of  the 
uruthnd  coruil,  in  its  course  forwards,  is  that  of  a  doublo 
rurvo  (twi  Fig.  1);  tho  prostatic  and  mombranou»  por- 
tions, and  tho  oommencemonl  of  tbo  spongy  portion,  or 
iui  bulbous  part,  together  form  a  curve,  downwards,  for- 
wards, and  upwards  to  the  froncof  the  pubes ;  from  which 
ftoinc,  the  Kmoindor  of  tho  spongj'  portion  descends  in 
the  pooia.  This  double  curve,  however,  dcpoods  upon 
the  stAto  of  the  penis ;  for  wh4m  this  organ  is  eroct,  or 
raised  upwards  towards  the  pubes,  tho  second  curve 
forms  with  the  first,  a  single  curve,  thus  contiimini^  the 
concavity  of  the  curve  upwards, — aa  in  passing  a  ciitheter. 


The  urethra  perfonas  the  excreloiy  function  of  trans- 
mittiog  and  discharging  the  urino  from  tlio  bladder :  but 
it  also  transmits  the  Ktimiuitl  tluid  in  Ecxual  int«r<:our»e. 

The  throe  portions  of  the  urethra,  already  indicated. 
each  demands  a  separate  notice. 

The  pi-MUalic  urethra  is  that  portion  of  the  tube  which 
extends  from  the  vesical  orifice  to  the  membranous  por- 
tion, about  a  line  behind  the  triangular  ligament, — its 
posterior  layer.  This  portion  of  the  urethra  pnsMM 
through  the  prostate  gland,  from  base  to  apex ;  lying  at 
first  above  the  middle  lobe,  and  afterwards  nearer  to  the 
upper  than  to  the  lower  xurfaco  of  tlio  gland,  by  about 
two  thinls  of  ita  substance  below  the  urethra.  The 
comm<»i  ojaculatory  ducts  also  converge  under  the  base 
of  the  prostate,  forvards  and  upwards,  lying  aide  by  side 
for  about  an  inch,  between  the  middle  and  lateral  lobes, 
and  then  i>ass  through  the  gland  to  open  on  the  floor  of 
the  prostatic  urethra.  Thia  portion  of  the  urethra  has  a 
fusifonn  or  spindle  shape,  being  n-idest  in  the  middle, 
and  constricted  somewhat  before  and  behind  (Fig.  3). 
Its  length  is  about  one  inch  and  a  quarter ;  its  breadth 
behind,  at  the  neck  of  the  bladder,  is  alioiit  a  quarter  of 
on  inch ;  in  the  middle,  it  widens  to  a  line  or  two  nioro ; 
and  in  front,  at  the  commenoemMit  of  the  membranous 
urethra,  the  canal  narrows  again  to  rather  less  than 
behind.  It  is  the  wideat  and  most  dilatable  portion  of 
the  whole  urethral  canal,  although  least  extensible  at  the 
Deck  of  the  bladder  The  mucous  membrane  of  the 
proatado  urethra  praients  alight  longitudinal  folds,  in  a 
e<d]apsed  state  of  the  passage;  but  a  median  ridge  of 
mucous  membrane  and  thickened  sub-mucous  tissue  pro* 
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I  Fic.  a.— Tbfl  Biuo«uti)cni)>r>noof  UMurcdmlnMrnl*.  a,a,a.  lACiinoi 
(rf  Mar^^pii).  •,■,■.  Fnnumnulie  ("paninp  nf  minute  gl&ndj).  ('.  foM 
•i  nacoos  minchruir,  fandn^  ■  maX  of  nlTe  to  tho  foa^  nftiiculariii. 
O.  l^nJnnfalion  of  the  eotinii  ifMiglMnni,  fanning  thu  gUiu.  k  Lticuna 
b  Ao  (oMM  iwvicubri*  (iMuaft  in*cn»).  r.  r.  Ij>nKltudIiul  (oUa  ct  luucoui 
««MbnuMv  vAuikI  npw  ditatetini.  0.  CkpMt  K^'l'^Kin)^  or  vmh  tam- 
I  lawHiL  I,  t.  DrUon  of  the  glnndi  «{  LiUn)  (mutU  nuManw  mneoDB 
ft       CtetU  hh)  foUielM).     J.  Kiniu  poctUuis.     x.  Uucoui  flands  En  th«  l>ro- 
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jocte  in  the  floor  of  ttie  urethra;  extendinf;  from  just  in 
front  of  tho  littto  olovation,  uvula  v«!ucii?,  nt  tlie  vesical 
orifice,  and  grndiially  riiiing  to  a  peak,  it  subsides  rather 
abruptly  towards  the  membranoua  iirethra.  This  ridge 
is  about  three-quartois  of  aii  inch  in  lunglli.  but  only  a 
lino  and  a  half  in  depth,  at  iu  highest  point.  It  in 
varieuiily  uamcd  tho  cirst  of  tho  tirathra,  or  ortAta 
uretAro;;  more  commonly,  caput  gnitinaffinis,  or  veru 
moHtanum.  On  eittior  side  lies  a  depressed  portion  of 
tho  canal,  tlio  prontaHc  »inu»,  in  tho  form  of  a  longi- 
tudinal groovo.  and  somowhat  deeper  behind  nt  tho 
vouicte  orifice;  tho  floor  of  either  sinus  is  besot  with 
iiumuruus  kiiihII  ajiorturcs,  tho  openings  of  tho  prostatio 
ducu  fruui  tho  lateral  lobes,  while  those  of  tho  middle 
lobe  open  behind  the  contra!  crest.  In  the  crest,  just  in 
front  of  itJt  [wak,  a  small  recess  or  cHl-dt-mie  luis-ses 
downwards  and  backwards  botwccu  tito  lateral  lobes,  and 
beneath  the  middle  lobe ;  at  its  orifice  in  tho  urottira, 
this  cuir4e-MUi  is  about  a  line  in  width,  but  it  enlarges  to 
double  that  stzo  at  its  fundus,  a  depth  of  about  a  quarter 
of  an  inch.  This  locess  in  tho  central  crest  is  usually 
named  the  einua  poeuiarie ;  also  tlio  vmea  protlatica. 
or  tho  titriele,  as  being  probably  tho  analogtio  of  tho 
uterus  in  the  female.  It  receives  the  two  common  ejacu- 
latorj'  ducts,  which  opon  by  two  narrow  sUt-liko  aporturos 
upon  or  within  the  margins  of  the  nU-de-tae,  one  on  either 
ude,orsometinKeatthe  bottom  of  the  fundus.  Numerous 
small  glands  also  open  within  thi^  reoees ;  and  the  crest 
has  been  found  to  contain  erectile  tissue,  whoroby,  perhaps, 
when  distended  with  blood,  this  central  cmiuence  may 
ptevent  any  rctrovcr»on  of  semen  into  tite  bladder. 
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Th^  m«t»l/)-anom  urethm  ivftchea  from  the  apex  of 
thi)  proftUto  to  tlio  l)ulb  of  tJio  corpus  aiKutgiostun.  lb 
piiSM*  through  the  double  membruoous  kycr  of  tho 
truLoguhir  hgameot  iu  tho  pubic  arch,  about  nu  inch 
below  ibe  sj-tuph^-KiA,  but  this  portion  of  tlie  urethra 
extciiflM  tookwaniU  for  ahout  a  Uoo  behind  tho  lignmoni, 
lu  tho  apex  of  tho  prostate,  and  forwards,  a  little  iu 
friHit,  to  the  bulb.  Havtag  a  curved  direction  upwanls, 
ibo  gnuUwt  length  of  the  m«nl»anous  urethra  mcasurctt 
more  thaa  threo-quartors  of  au  inch  in  tho  coucavity, 
cooToxity  is  oven  less,  being  overlaid  by  tho  bulb  in 
and  its  diameter  is  less  than  that  of  any  other 
poitwD  of  the  urethra.  Tlic  tube  here  lies  over  tJio  cud 
of  the  rectum,  but  separated  by  a  cellular  interval,  whom 
the  bowel  turns  donnwards ;  above,  tho  doraal  vi-»acl» 
and  iicrvc  of  tho  ]>eni)i  jienetrato  tho  tnangular  liga- 
mout ;  between  tho  two  layers  of  thi^  ligament,  the 
luhranoua  urethra  is  embraoc<l  by  the  comptramr 
ni>  muscle,  consisting  of  two  layers  of  tranavei-se 
muscular  fibres,  ono  above,  and  ono  bolow  the  titbo^ 
tod  to  tho  ramus  of  tho  pubes  on  either  side,  and 
circiiliur  uiu«cular  tibrcs  siuround  this  part  of  tho 
urethra.  Tlio  urethral  compraisor  is  known  to  Hurgcous 
as  the  "  cut-ofl'"  muscle,  from  its  function  of  vohuitariiy 
contracting  tlio  membranous  urethra  in  the  act  of 
micttiritiun,  and  thus  abruptly  arresting  the  stream  of 
urine,  i\s  if  by  turning  a  stop-eook.  This  muscle  is  also 
tho  seat  of  spasmodic  stricture  of  the  urethra.  When  a 
catheter  lum  piisscd  llirough  the  compressor,  and  inlit 
the  bladder,  ihu  stream  flows  uninterruptedly,  and  is  no 
loQger  subject  to  voluntary  control    Just  beneath,  and 
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under  cover  of  the  lower  han<]  of  fibres,  are  ntUAted 
Cowper's  glanrls ;  two  Utile  1>octics,  like  peas,  of  a  yeUow 
colour,  one  on  either  side ;  above,  lie  the  Arteries  of  tbo 
bulb,  one  on  either  side — about  half  an  inch  above  the 
base  of  the  ligamenL 

The  fpongif  portion  of  the  urethra  extends  &om  the 
mcmbronoiLs  part,  at  the  bulb,  to  tlie  external  orifice, 
at  the  end  of  tlio  glans  ponia.  Continuing  the  curvo 
of  the  menibnuions  urothm  up  to  the  symphysLi  pubis, 
tuid  then  (Icsoeudiug  iu  the  pcn<icnt  \ttsn\s,  on  its  under 
surface,  tliis  portion  of  tbo  urethra  is  enclosed  in  the 
corpus  spongioHim.  It  is  tbo  longest  portion  of  tbo 
vholo  tircthra,  mottsuring  six  inches,  mora  or  Iobk, 
Mconliug  to  tbe  length,  uud  state  of  the  penis;  its 
(liuuotor  is  somewhat  dilated  in  the  bulb — as  tbe 
hvihovs  einve,  and  again  in  tbe  gtans — forming  the 
fotm  vutvieuhiria ;  and  in  both  those  parts,  tho  floor  of 
tbo  passage  is  must  dilated.  In  the  intcrral  t>otween 
tbeeo  dilatations,  tho  spongy  urethra  is  of  smaller  sbe, 
about  ibroo  linos  in  diamoior ;  and  at  the  external  orifice, 
tho  urethra  is  even  more  contracted,  that  being  the 
narrowest  point  of  the  whole  tube. 

In  tlie  course  of  the  urethral  canal,  it  should  bu 
oboerred  that  its  luzo  or  diametfr  i-arics;  tbcro  aro 
three  tiilattd  parts — the  pro«ttUic  Rinus.  the  buibotis 
NQUS,  and  tho/oasa  naviculnrU  in  the  glans  penis — and 
of  these,  the  lirst  named  is  the  widest  part  of  tho 
vbole  canal ;  other  parts  are  more  or  less  nnTTx>w,  and 
tbo  muTowest  is  tbo  oxtcnial  orifice  in  the  gbms.  The 
/uiTn  of  the  canal  is  of  less  practical  consetjuence,  but  a 
section  difTors  in  diU'eront  ports  of  its  oxtont;  in  the 
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pro&tAto,  it  has  a  triangular  shape,  n-itb  the  apex  down* 
wards ;  in  the  membratioas,  and  spongy  portions  of  tlie 
pasBOgD,  a  tnmsverso  o]>enjiig — except  in  the  gtans;  and 
•t  the  urethral  oritico,  wUit'h  presents  a  vertical  tissure 
oponiog — meatue  urinarius. 

Hio  TKucotia  viembrane  of  iho  urothra  is  a  prolongation 
[of  the  genito-urinitT)' ;  boing  continuous  with  that  of  the 
'  btaddor,  uroters,  and  kidney's,  and  with  oSots  lining  the 
prflstatic  and  cjaculatory  ducts.  The  ducts  of  Cowper'a 
glands  pan  forward  in  tho  membnmoufi  portion,  beneath 
the  mucous  mombrftno,  to  llio  oxlont  of  an  iocb  or  more, 
and  open  by  two  obliquo  pin-bole  apertures,  in  the  floor 
of  U)o  bulbous  portion  of  tho  urethra,  at  its  fore  part 
Tho  urctlmil  mucous  membrane  has  a  reddisli  colour, 
but  is  paler  in  tho  prostatic  portion;  throughout  its 
course  this  membrane  is  loosely  connected  by  sub- 
mucous tissue  to  the  corpus  spongiosum  or  erectile 
structure  which  encloses  tlio  tube ;  ho  that  the  mucous 
sarface  of  the  mombrnne  presents  longitudinal  folds, 
which,  hpprovor,  ore  effaced  when  the  ciuial  is  dilated 
during  micturition  or  by  the  passage  of  an  instriimcut. 
Noinerous  mucous  follicles  and  lacumn  stud  tho  surface, 
eipoolally  along  tho  Jloor  of  tho  im)tlira,  and  in  tho 
bulbous  parti  ^tit  the  largest — lacuna  moffna  —  is 
situated  in  tho  fossa  navtculoris,  on  its  upper  surfitco. 
Tboso  openings  are  directed  forwards,  towards  tho  outer 
urethral  orifici? ;  a  larger  one  than  usual  may,  llierofore. 
ofTor  some  hitching  impodimmt  to  tho  passage  of  a 
Gmall-sizod  instrument  along  the  urethral  ciumL 
The  corj>ut<  yionfflomm  is  that  erectile  structure  which 
Dunds  the  lu^tlira,  &om  the  end  of  the  membranous 
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jKtrtion  to  the  oxtcmstl  orifice  of  tho  urcihm.  Com- 
mencing just  in  front  of  tho  triangular  Iigiimcnt — mtlicr 
behind  tho  converging  cram  of  tho  corpora  cavernosa, 
vhich  chiofly  form  ibo  hody  of  the  poois — tho  corpus 
apoogioftum  appears  in  the  shapo  of  a  Battened  orate 
extienuty — the  b\iib,  projecting  backwards  beneath  tho 
mfimbranoUB  urotlira,  in  front  of  tho  triangular  liguinont; 
and  sending  backwards  u  thin  layer  of  erectile  tissue, 
which  envelops  the  nienibranous  and  prostatic  portions 
of  tbo  urethra,  to  the  neck  of  the  bladder ;  continued 
furwartls  as  a  cylindnoAl  investment  of  tho  tircllirn, 
tho  corpus  spongiosum  lies  in  a  groovo  or  furrow 
on  tlio  under  surface  of  the  corpora  cavernosa,  nt  their 
junction  in  the  middle  lino ;  but  at  their  anterior  trun- 
cated cud,  tho  spoi^  body  enlarge*  over  them  and 
ftmns  tho  glans  penis.  ArtMmd  the  vertical  orifice  of 
tho  urc'tlira,  the  erectile  structure  forms  two  small  lips, 
vhich  when  turgid  with  blood,  aa  Irom  congestion  of  the 
mucous  membrane,  constrict  the  urethral  orifice  to  a 
noaller  uzo  tlian  oven  in  its  tisual  state.  This  appearance 
ig  presented  in  acute  urethritis  or  gonnrrhrpa. 

Tha  vwsdes  of  the  urethra  and  penU  are :  the  accelo* 
rator  luinffi  or  ejaculator  seminis,  tho  compreeaor  iiretht^. 
already  noticed,  and  the  erector  penis  (Fig.  4>,  covering 
tho  crus  on  either  ludo. 

Tbe  accelerator  urin<t  has  an  important  relation  to  tho 
urethra.  This  muscio  is  a  flat  oxpansioo  of  muKular 
fibres  tindor  and  around  tho  tiruthra,  or  coqius  spon- 
gionna,  and  extending  from  tho  bulb  to  tlic  junction 
of  tho  corpora  cavernosa,  at  tho  converging  crun. 
Tho  muscio  arises  from  tho  central  tondlnotts  point  of 


israoDCcnos. 


81 


ftC  4.— ArtctlM  o(  tlw  fttbitmta.  In  M>I«^  V.  C«tpuii  aT«ni<»uiii, 
r.  L'retbnk  b.  Abdk.  a.  Iwhlo-nvtraamu  or  crsoter  pcali  mwclcb 
t.  BdlbD-earertKisiu  or  Mcdentor  uHnir.  c.  Tnuuvumu  perliwL  D.  Lsvk- 
totuL  B.  ExUnul  njifalncMr  nt  kniuL  r.  Olatoiu  inwJtnu*.  Arierk*; 
L  IVntili  111  liiUnul  jnulio.  Z  lafcrioT  hmnoTrbniiUl.  3.  Supecfi^l 
pwrnMl.  4.  Tnaayvna  pcrinMl.  [>.  Bavad  utcry  o[  pmsli.  4.  1te< 
bUmI  bmocba  of  Mpufflelal  ferine*!.     (Fratn  A.  JkUAlo.) 

Ltbo  perineum,  Stunted  just  below  the  bulbof  the  urethra 
—n  point  which  ntso  gives  attachment  to  the  sphinctur 
uti,  aad  to  tbo  two  transveno  muscles  of  the  perineum ; 
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irom  tliis  point,  n  Umdioous  raph^,  m  tlio  iiiiddlo  line, 
givtis  riso  tu  tlcMsliy  tibnut,  thws  forming  u  syminotricitl 
biparciu  muficlo,  which  overlays  th«  bull)  and  adjoinittg 
part  of  tbo  corpus  epongiosum ;  the  two  halves  of  tho 
muscle,  for  the  most  part,  pass  round  the  epong}'  urethra, 
and  are  united  above  by  a  tendinous  aponetirosiii ;  but  a 
band  of  anterior  tibres,  on  cither  side,  embraces  the 
corpus  caTemosuR),  at  the  junction  of  the  orus,  and  ore 
inserted  into  a  fascia  on  the  dorsum  of  the  i)enii>,  over 
tho  dorsal  vessels  and  nerve.  The  action  of  the  urethral 
portion  of  this  muscle  is  to  espel  any  fluid,  urioe  or 
Mmon,  from  tho  uretJira.  at  the  ftamo  time  aiding  io 
mMntMning  the  turgcscenco  of  the  f^lans  ]>oni« ;  while 
tho  two  penile  bands  of  tibres  will  aid  in  muintatnisg 
tho  erectile  state  of  tho  whole  oigao. 

The  arterifi  of  tho  penis  ore  brancbes  of  the  intonuil 
puHic  artety  <aee  Fig.  4),  namely,  the  two  orterios  of  tho 
bulb,  distjibutcd  to  tlte  erectile  Htructuro  of  the  corpus 
spon^osum;  tJie  dorsal  artery, supplying  tJieglans  penis; 
and  the  two  arteries  of  the  corpora  cavernosa,  distribulod 
to  the  erectile  structure  of  tlicse  bodies,  which  constitute 
the  body  of  tho  penis.  Tbo  arterial  ii-essels  baring  pene- 
trated the  fibrous  coot  of  tJie  spongy  and  cavenuius 
'  bodies,  they  ramify  as  a  capillary  network,  supported  by 
fibrous  prolongations  from  tho  sheath,  or  tr&bectthe ; 
which,  in  the  shape  of  bands  and  cords,  in  all  directions, 
across  the  shouth,  loaTo  ioter-trabecular  iqutces.  A 
median  fibrous  partition — B-ptum  pfeiini/ormf.sop&rtHes 
the  two  corpora  cavernosa ;  but  the  comb-like  clefts  of 
this  aeptum,  passing  &om  the  dorsal  to  tho  urethral 
margin,  allow  a  free  vascular  intoroommtuiicatioD,  cxcopt 
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at  the  root  of  Uie  ponis  vrhero  the  septum  is  cntiro. 
(.'ompanion  wi'jw  to  oach  of  the  two  jiairB  of  arterioii 
form  venous  plcxiisos.  which  occupy  the  inlor-t«bociiliur 
spaces,  in  the  spongy-  and  caTomous  bodioti ;  but  tho 
veins  in  the  spongy  structure  do  not  coromunicato  with 
those  nf  the  cavemoiu  structure;  tho  intor-trabccular 
veins,  for  the  most  part,  emerge  from  the  bulb,  and 
ravenioua  bodies  M  the  root  of  the  penis,  and  enter  tho 
proelotic  plexus ;  while  the  dorsal  vein,  coming  from  the 
glans,  and  tying  with  tJio  arteiy  in  the  groove  on  tho 
back  of  tho  poois,  also  ont«rs  tho  prostatic  [dcxu«  ot 
.Teins. 

Lymphatics  proceed  from  the  urethral  mucous  mem- 
bmse,  that  of  tho  ghtts  also,  and  from  the  skin  of  tho 
prcpuc*.  ft8  a  neiwiirk,  from  which  emergent  vessels 
enter  tho  inguinal  l^-mphatic  jjlands ;  but  somo  <ltep 
lymphatim,  bam  the  spongy  and  cavernous  bodies,  pass 
under  Llic  ]iubic  amh  to  ihc  tymplmtics  in  the  pelvis. 

Thin  difleroncc  in  tho  distributieu  of  the  penile  lym* 
phntics  is  practically  important  with  relation  to  tho  scat 
of  varioiiB  diseases;  ljTnj)hatic  irritation  or  infection 
following  tlie  couise  of  tho  superRciut  vcsseb,  from 
chancre  on  the  prepuce;  whereas  the  deep  vessels  are 
aflbctod  by  malignant  discaso  of  the  crcclilo  struclurca 
f«f  chflpenii. 

Krrvet  are  supplied  to  tho  penis,  corresponding  to  tha 
artcrie*.  They  arc  derived  from  the  ywlic  norvo,  ft 
Inraoofa  of  tho  sacral  plexus  of  tho  spinal  nerves;  and 
from  tho  /iturfMtu  pl^xua  of  nerves,  an  oflaet  of  tho 
bj-pogaHiTic  pk'xua  of  tho  sympathetic.  Thus,  from  the 
jfwtic  nerve  (Fig.  5)  proceeds  tho  dorsal  nerve,  dtstri' 
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biitcd  to  tho  glans,  bill  also  siipplj-ing  a  largo  branch 
tho  corputi  CAVomosiini  uu  cticli  side,  and  intcgumontAl 
broncUue  to  tlw  prepuce,  dorHiint  and  Hides  of  tbo  penis. 
Tho  two  superficial  perineal  nerves,  from  tho  perineal 
bntncli  of  tho  pudic  nerves,  supply  iho  scrottim  and  the 
under  surfnce  of  the  penis;  and  from  the  saine  source 
alao  itro  derived  muscular  branches,  to  the  accelerator 


Fir.  0. — PmIjuuiu,  En  iiiit;  thuirinu  nrrvui.  1.  Internal  |iudla. 
%  Dunat  iwria  of  pMiiiii  8,  Ptriacal  nerve.  4'  Kitctiul  m|Hiriioi>l 
piriwi  bnnch.  S.  latoto^  nifateitX  perineal  brkiicfa.  6.  Unacolv 
bulbd  MTve.  7.  Infolnr  haomtrtiniilkl.  9.  Nana  to  iutomd  cbtunto* 
•lUMeU.  B.  HomQ  iKwIio  nrrvu.  10.  Mnacnlar  at  nukU  Kiatic  t"  i^luUiu 
akxitniM.  11.  Gonitu-eruml.  11:  Inlarkir  pndendat  nnvv.  13.  >'oivm 
<d  dwrba  (network  uf  Ufoior  pndciutal  on  Krotmn).  14.  Great  ta»tio 
D«rro.     IS.  Nerre  (o  ^pUormU  niucl*.     iMln  RUwUtU  >nd  UmU»l 

uritue,  and  to  tho  erector  ]>ouis,  iu>  well  m  a  branch  Ut 
the  transverse  musclo  of  tho  periiicuni.  Tbo  pudio 
nerve  Ukewise  gives  ofl'  tbo  nerve  of  the  bulb,  which  is 
distributed  to  Ihu  corpus  spongiosum,  around  the  urethra. 
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Bat  the  proatatio  pkxus  of  the  BymjiaUiotto  oorro  sup- 
plies on  oJIset  to  tbo  coqtorn  cavumusii,  somo  cavomous 
fiUmoata  ftlso  ponetnting  the  corpus  spougtosiun ;  aud 
tbow  cftvernouB  nerves  oommumcate  with  the  dorsfd 
norre  of  tlio  pudic. 

Ftmale  Urethra. — In  tho  fomale  the  luiatomicAl  pocu- 
liarilios  of  tUo  urctlira  uro  practically  iinjwrtiuit  with 


Fml  8.— ExUnul  sehIuIi.  Id  PchibIc.  I.  ICvUmnl  Ubift.  i.  iDtwnal 
hb  or  tiTinphip.  3.  ClltorU.  4.  Mcatu*  uri»arlui.  5.  tOpaning  rA 
•^luk.  8.  IIjmeiL  7.  FourclivtM.  8.  VwUbulc.  9.  Uuu»  venvrlt. 
U.  PariiMiiBi.    11.  Aniu.    {From  A.  Jitmjun.) 

r^vanco  to  the  introduction  of  an  imtnimont  through 
tkia  pMflsagc,  as  in  cathetemm ;  and  oIao  iu  tho  selection 
■ad  perfunDonce  of  operations  for  tho  removal  of  sione 
faou  the  bladder.    The  uretlieral  canal  is  shorter,  ni-ider, 
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and  straigbl^r  tJian  in  the  male.  Averaging  in  length 
only  one  inch  and  a  half;  it«  diameWr  i»  k  qiinrter  of  an 
inch,  or  more,  but  enlarged  and  funnel-shaped  adjoining 
the  neck  of  the  bladder,  narrowed  at  tlio  external  orifice, 
with  a  dilatation  in  the  floor  of  the  iirothra  near  the 
meatus.  The  oouiso  of  this  cjuial  is  nearly  straigfab, 
having  a  slight  curve  below  Che  symphysis  pubis,  tho 
concavity  lookin<;  upwards. 

Lying  in  thu  middle  line,  tho  urclhra  passes  from  the 
bladder  through  the  triangular  ligamont,  in  tho  pubis 
arch,  bo  the  external  orifice ;  but,  throughout  its  course, 
tho  tube  is  embedded  in  tlie  texture  of  tlie  upper  or 
anterior  wall  of  tlio  vagina,  tlie  compressor  urcllinc 
muscle  embnooa  it  in  tho  arch  of  the  pubes,  between 
the  two  layoni  of  the  triangular  ligament,  and  behiad 
this  structure,  tlio  anterior  ligament  of  the  bladder  ovei^ 
lays  the  vesical  portion  of  tho  tube.  Owing,  however, 
to  the  comparativo  absonoo  of  unyielding  structures 
ftrouad  tho  uruthral  tulM^  it  admits  of  dilatation  much 
more  readily  than  the  male  urethra.  The  external  ori- 
fice, or  meatus  urinarius,  is  a  small,  round  opening,  set 
in  an  elevation;  tt  is  situated  within  the  vulva,  immedi- 
ately above  the  entrance  to  the  vagina,  and  below  the 
Bymphj-sis  pubis,  about  an  inch  beneath  and  behind  the 
clitoris,  and  between  the  oommifisure  of  the  inner,  Tm^llw 
labia,  or  nymphie  <P1g.  6). 

Tho  urethral  tube  consists  of  mucous  mombraae  with 
an  outer  layer  of  circular  muscular  tibros,  in  sub-mucous 
coUular  and  elastic  tis&ue,  enveloped  by  a  Tasculu  struc- 
ture containing  a  plexus  of  veins.  The  luucous  membrane 
has  a  pale  colour,  except  adjoining  tho  external  orifice ; 
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and  it  presents  longitudinal  folds,  one  more  especially,  in 
the  floor  of  the  canal,  which  corresponds  to  the  median 
crest  in  the  prostatic  portion  of  the  male  urethra. 
Numerous  tubular  mucous  glands  lie  between  the  folds 
of  membrane,  with  their  apertures  directed  towards  the 
bladder ;  and  mucous  follicles  open  within,  and  around 
the  outer  orifice  of  the  urethra.  Both  these  forms  of 
gland  are  of  larger  size  towards  the  more  external  portion 
of  the  tuba  The  veaaele  and  Tierves  proceed  from  those 
which  supply  tk£  vayina. 


CHAPTER  I. 


FUHCnOXAL  DISORDERS. 


1  SCARCELY  need  ohsorvo  that  Pathology  njcognises  two 
forms  of  (lisoasc — cleraDgomonts  of  funcUoD  nnd  altera- 
tions of  stmoturo ;  both  fonns  of  deviation  being  osti- 
matod  by  comparison  with  a  proftumod  standard  of  health. 
Alterations  of  structure,  including  those  of  physical 
character  and  chcmicn!  compontion,  are  together  repro- 
scntod  by  I'athological  Anatomy,  whilo  Pathology  proper 
18  thus  rcstrictod  to  dtsordors  of  function.  Such  then  is 
tho  general  nature  of  Pathology,  and  such  ita  more 
limited  and  usual  signification. 

The  two  conditions  of  disease  arc  frequently  asaodated, 
if  not  inseparably  united.  But  diseases  of  stnicUire 
precede  their  functional  manifaiutlona  It  may  bo  that 
tho  Mrliost  ftIt«rations  of  structure  aro  minute,  and 
thcioforo  likely  to  escape  detection ;  or  that  such  attonir 
tions  relate  only  to  tho  vascular  ooaditJoa  of  tbo  tissue 
or  organ  iifluctcd,  and  that  they  ate  almost  or  altogether 
eflaced  previotis  to  a  post-mortem  examination  (should 
tho  disease  p^a^'o  fatal),  and  thus  many  nervous  diseaaos 
may  appear  purely  fimctional;  but  instances  of  funo- 
ticaal  disturbanoe  ahne  are  very  doubtfxil,  and  are 
^Titduai)jr  heiag  icclaimed  to  altered  stnictura    Func- 


tionft]  dcmtions  from  tho  standard  of  health  have  no 
signiticanco  apart  from  their  preceding  and  accompany- 
tng  alterations  of  sLnicUiro;  and  coouaoD  experience 
remindx  its  of  tnauy  instances  of  sudden  death,  whcro 
chronic  organic  lesions  have  been  discovered,  the  exis- 
tence of  which  hod  ncror  hoen  even  suspoctcd  by  the 
patirat,  or  the  practitioner,  during  Ufa 

Clinimt  inrcstigatjon,  therefore,  may  commence  with 
Rome  disjjrdor  of  function,— of  which  perhaps  the  patient 
OOtDplatns,  and  for  which  he  seeks  remedy  or  reUef ;  but 
in  our  examination,  wo  should  alwaj's  soek  to  connect. 
that  disorder  with  an  allied  alteration  of  structure  in  the 
organ  or  part  aifcctjid. — as  being  the  internal  eatiae  in 
opcratioa  Ho  organ  which  was  primarily  tho  softt  of 
stnictuial  change,  may  be  remote  from  that  which  first 
attracted  attention ;  and  thus  a  mere  local  funcUoniil 
disturbance  may  prove  to  ho  a  sjTnptom  of  disease  in 
operation  at  perchance  some  distance  off  in  the  body, 
and  which,  therefore,  would  not  appear  to  be  the  cause 
of  the  topical  disturbance — tbrouj^h  tbo  medium  of  the 
organ  secondarily  at  fault.  Hence  the  value  of  many 
«ytnpfo»ui,  which  although  themselves  comparatively  in- 
i^ntticant.  may  yet  fjTiido  us  to  tho  detection  of  latent 
disoaso  in  some  distant,  and  hitherto  unsuspected  organ. 
Irritability  of  tho  urinary  bladder,  for  instance — repre- 
senting only  ft  more  or  less  painfidly  urgent  desire  to 
frequently  disohargo  tho  contents  of  tho  bladder — is  a 
functional  disorder  of  this  organ,  which,  arising  often 
from  some  morbid  condition  of  tho  urine,  may  prove  to 
be  the  local  symptom  that  first  directs  attention  to  this 
condition;  itself  duo  to  a  far  more  grave  disease  of 
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the  kidneys,  the  stomach,  tho  blood,  or  the  nervous 
VyttMCL 

By  punuinK  Uie  investigation  of  iDt«mal  causes,  n-e 
nmy  be  led  to  discover  soiuo  tX'niHitidional  condition,  as 
difttin^ished  fioni  any  ]oc«li;!cd  disoosc.  If  we  seek  to 
Mialyzio  the  nature  of  constitutional  causes,  they  may 
perhaps  be  reduced  to  the  agoucy  of  tho  blood  in  circu- 
lation throughout  tho  body,  and  to  the  general  distribu- 
tion of  nervoiM  intluenco  from  the  central  netrous  system 
— COrobro-spinol  and  sympathetic — to  every  part  Tho 
■Mrvi^uaoi-um  accompany  the  blood-vessels  in  their  dis- 
tribution  to  every  constituent  organ,  and  nearly  every 
GOmifonont  tissuo  of  tho  body;  rcgidatiiig  tho  (jtiauttty 
of  blood  supplied  through  tho  capillary  vessels,  if  not 
feomowhat  allucting  thu  quahty  of  the  viul  fluid,  in 
fivery  port.  Thaw  two  agents — the  blood  and  tho  nor- 
T0U8  ^tem — are  together  tho  bond  of  functional  union 
aod  sympathy  between  distant  parts ;  and  thus  may  bo 
explwned  tho  intimato  relations  which  sabsiflt  botwooo 
their  diseased  conditions. 

Soaring  in  mind  thosu  general  considerations  respeoU 
ing  the  connectiou  of  functional  with  structural  con- 
ditions of  disease,  and  also  as  lo  tho  investigation  o£ 
internal  causes,  local  ami  couKtituttoual. — wo  aro  pre- 
pared  to  enter  into  tho  pathology-,  and  Oionco  tho  treat- 
ment of  diseases  pertaining  to,  or  afiectiog,  the  urinary 
bladder. 

This  organ  is  subject  to  various  Amctional  disorders, 
which  apparently  may,  or  may  not^  depend  on  alterations 
t}S  structure;  or  bo  referable  perhaps  to  latent  constitu- 
tioDal  oausea. 
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These  disorders  of  yuJic/ion  comprise : — (1)  irritability 
of  tho  bUddor,  with  froquent  and  paltifiilly  urgont  mic- 
turiuoa ;  (2)  sptuunodic  action ;  (3)  neundgia ;  (4)  pnm- 
lysis ;  (3)  impotency,  or  '  stuttering '  of  the  bladder ; 
{G)  atony ;  (7)  engotgcmont  of  tho  bladder,  and  ovcrtlow 
of  urine ;  (S)  incontinence ;  (9)  retention  of  urine. 

The  artatomicol  atructare  of  the  bladder — as  already 
described  —  has  important  relations  to  these  ditlerent 
functional  disorders  of  this  organ. 

iBJtlTAHiLlTr  or  THE  Ri.AimcK. — The  healthy  irriU- 
Wlity  of  the  urinary  bladder  is  the  vitol  property  of  the 
muscular  bands,  in  its  middle  co«t  Stimulated  by  the 
ttrioo  contained  in  tho  bladder,  this  middle  layer  con- 
tracts  both  vertically  and  transversely— as  tho  detniiwr 
ttrinie  muaole — the  sphincter  muscle  of  Uie  bladder 
being  voluntarily  relaxed ;  and  thus,  aided  by  the  volun- 
lazy  action  of  the  abdominal  muscular  parictes  com- 
pressing the  viscera  downwards  oo  tho  bladder,  tho 
contents  of  this  ot^ui  are  oxpullod,  as  occasion  may 
reqairei  In  tho  interrals  of  micturition,  tho  tonic  con- 
uractton  of  the  muscular  or  middle  coat  of  tho  bladder 
tn*!ntAinB  A  certain  comproHsive  action  on  tho  contained 
orine,  resisting  over-distension  of  the  organ.  The  patho- 
logical condition  of  increased  irritabiUty  or  contructUity 
is  immediately  referable  to  the  some  muscular  consti- 
tuent of  the  bladder,  and  this  morbid  sUvto  induces 
ftvqtunt  micturition ;  but  tho  painftUly  urj^it  cha- 
nwter  of  the  desire  to  expel  the  urine,  more  frequently, 
is  duo  to  a  similar  exalted  sensibihty  of  one  or  otlior 
systotaa  of  nerves,  or  may  be  referable  to  both.  From 
being  so  frequently  emptied,  the  bladder  becomes,  at 
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lait,  ten  oapacioas  tfaui  nfttuml,  and  unable  to  hold  tlio 
ftvemgo  qttnntity  of  urino. 

Inritobilily  of  tlio  urinAry  blftdder— thus  ft  miuculo- 
norvoiis  functional  disorder  of  this  orgftn — has  a  wide- 
spread etiology,  compriaiug  both  locfti  and  constitutional 
cauaeB ;  the  latter  relating  to  morbid  states  of  the  blood 
or  of  the  ncrrouB  system,  and  connoct«d  often  with  various 
hygienic  and  social  habiu  of  life. 

In  tracing  tlieso  causes,  it  sboiUd  bo  romembeped  that 
the  Hadder  has  its  nervous  and  vascular  relation  to  sur- 
rounding organs,  as  wolt  as  to  organs  dbttant  in  the  body. 
On  tlio  othor  hand,  the  organ  itself  may  be  the  seat  of 
irntation.  in  disoasc  of  the  bladder ;  or  iui  contents  may 
be  tbo  source  of  diroct  irritation,  as  by  the  presence  of 
tnorbid  conditions  of  urino,  blood,  or  stone  in  the 
blarldor. 

All  the  cau£ativo  conditions  of  voueal  iiritability  may 
bo  arranged  under  the  following  hoads : — 

I^Hxit  Cmufs. — (1)  Habitual  Constipation  and  Diseases 
of  the  Itoctum ;  principally — haemorrhoids.  Rssurod  onus, 
inflaiumatioa  of  the  rectum,  stricture  of  the  bowel, 
oanoer,  abscoBa  about  the  roctum.  fistula  in  ano,  and 
asearides :  (2)  DtsplooomontK  and  Diseases  of  tho  IJtorus 
and  Vagina ;  chiefly — prola|sus  uteri,  or  vagtnic.  metri- 
tis or  infiaramatign  of  the  uterus,  caooor,  fibrous  or  other 
tumour,  and  ovarian  diseane,  or  disordered  uenstnui^on: 
(3)  Stricture  of  tho  Urethra,  otganic,  spaamodic,  ioftam- 
matory,  also  phbiwais,  and  urethritis,  as  gonorrhiBa,  or 
gleet :  (4)  Diseasefl  of  the  Prostate  Gland ;  chiefly — hyper- 
trophy or  chmnie  enlargement,  prostatitis  or  inflamma- 
tion, cancer,  of  oUior  tumours ;  and  sexual  excess :  (5) 
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of  the  Bladder ;  principally— cj-stitLs  or  itiflara- 
mation.  acuto  and  chronic,  cancer,  lucmaturia  or  blond  in 
tho  urinu,  stone ;  henuA.  Morbid  conditions  of  tlio  uriiio 
itself,  rank  oa  local  catisea  of  veeucal  irritability,  by  their 
direct  operation  on  the  interior  of  tho  bladder ;  but,  as 
[wrtaining  to  Urinary  Pathology,  they  are  included  under 
second  general  beading. 

Conatituiional  6Vtuwa.~-ThU  great  class  of  causiOB  om* 
bracos  (1)  llorbid  conditions  of  the  Blood,  (S)  thoso  of 
tho  XorrouB  Sj-slom. 

Morbid  conditions  of  the  Mood  result  &om  perversions 
nf  the  blood-fonning  prooewoB :  (a)  by  mat-assimilaUon, 
primarily  in  the  process  of  digastimi,  or  secondarily  in 
tho  process  of  nutrition ;  (b)  by  mal-oxcrctioii,  tlimugh 
tho  kidneys,  tho  skin,  or  tlio  liyer.  Diseases  of  tho 
vtyana,  Bovcnilly  concerned  in  these  prooossee,  givo  viao 
to  tho  oonsoquent  blood  conditions;  and  they,  in  their 
torn,  are  manifested  by  coirssponding  etoics  of  the  urine, 
and  urinary  deposits;  the  whole  constituting  Urinary 
I'atbology.  In  relation  to  irritability  of  tho  urinary 
bladder,  tho  oiganic  conditions  aro  romoio  causes,  the 
urinary  conditions  aro  direct  or  immodiate  causes ;  while 
the  blood-vascular  system  is  the  medium  of  oommunica- 
tioiL  Tho  chief  of  these  urinary  diseases  aro,  litJiic  acid 
and  litliatcs ;  oxalates ;  and  phosphates.  As  a  sequel  of 
various  CTuptire  fovent.  vesical  irritability  may  also  bo 
referable  U>  blood-poisoning. 

Morbid  conditions  of  the  nervous  si/Mem  comprise 
iltseoses  of  the  nervous  centres — bnun,  and  spinal  cord  ; 
and  of  the  ganglionic  oontros  of  tlio  sympathetic  nervous 
ayitom.    XMmasos  of  these  contra)  oryu^ui,  and  of  organs 
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gonerolly,  being  ftovernUy  connected  tlirou^  the  Toedinm 
of  nerrouii  influence,  ttiey  may  Uionoo  become  causes  of 
irritabiliiy  of  the  urinary  bbuldcr.  Whiitcvor  mity  be 
tbo  essential  pathology  of  hj'storift,  no  di.sca.'se  manifeated 
through  the  nervous  system  is  more  often  attendee!  with 
vesical  irritability.  Depressing  passions,  such  as  grief, 
anxiety,  or  foar,  and  nervous  cshaustion ;  or  inontal  ex- 
citement, as  anger,  aro  also  causes  of  lhi»  utVoctioo. 
With  neuro^otiology  may  bo  associated  the  operation  of 
sudden  ex]>aHuro  to  cold ;  or  the  influunce  of  hoat,  os- 
peoially  upon  the  bead,  lutd  sunstroke. 

It  thus  Ap[>Gais  ilmt  diseases  of  organs  diatant  in  the 
body,  from  tliu  urinaiy  bladder,  are  brought  to  bear  upon 
this  organ,  tLrough  the  agency  of  the  vascular  and  nervous 
syslcaui ;  jmt  as  local  diseases  generally  operate,  in  like 
manner,  upon  this  orgaa 

Ucuco  the  widespread  etiotogy  of  irritability  of  the 
bladder.  T1i»  affection  is,  thoreforo,  not  merely  a  symp- 
tom which  may  W  selected  for  tlio  conventenoe  of  asso- 
Ciatiiig  much  valuablo  cliniool  experience  pertaining  to 
diBsnseB,  diH'erent  in  themselves.  As  a  sjnnptom  it  may 
also  have  a  very  important  aiotogical  significance,  by 
leading  to  the  discovery  of  latent  disease,  in  porchaaoo 
some  distant  and  previously  unsuspected  organ  or  port 
of  the  body ;  while  tho  conttuuod  tuitucuco  of  such 
diaoaso.  and  thence  its  pvoffnovls,  may  perhaps  bo  dobor- 
miiud  by  tho  peraisteiice  of  tbo  vesical  irritability. 

TrtatmffttL — Remedial  meuuios  must  haro  reforonoe 
to  the  removal  of  any  cause  or  causes,  local  or  ooosli' 
tutional.  Tbo  treatment  of  tocal  causes  rekles  to  the 
TarioiK  diseases  of  the  bladder  and  adjacent  organs, 
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already  enumerated.  Excludii^  diseases  of  the  recttim, 
and  these  of  the  utcnis  and  vagina,  the  diseases  of  the 
bladder,  prostate  gland,  and  urethra  will  be  fully  noticed 
in  the  course  of  this  treatise  C<mttUutioiuit  causes  also, 
both  &om  a  remedial  and  prerentire  ]K>int  of  view,  are 
fully  con^dered  with  Urinary  Diseases  and  Doposits. 

But  in  the  treatment  of  vesical  irritability,  tlit!  hj/ijienic 
origin  of  coosUtutional  disease,  conjoined  with  social 
habits,  should  always  form  the  subject  of  special  inquiry. 
Thi»,  the  mal-assimilatjon  of  food  in  the  procc^  of 
digwtion  is  often  rcforublo  to  erron  of  diet:  followed 
porhapa  also  by  rectal  constipation.  The  correction  of 
any  such  dietetic  error,  by  proper  injunctions  to  the 
patient,  must,  not  bo  overloolied,  or  medicinal  agents 
will  be  prracribod  in  vain.  The  practitioner  may  have 
to  deal  with  d^upcpsia  or  indigestion  in  its  various  tnani- 
Gestations ;  the  distinctive  symptoms  of  which  seom  duo 
to  the  nerves,  blood-veesels,  and  musciilar  libres  of  the 
stomach.  Thus  we  recognise  irritable  dyspepsia,  asst)- 
ciatod  with  pain  after  food,  nausea,  or  actual  sickness, 
and  acidity;  the  inflammatory  variety,  known  by  the 
same  gastric  symptoms ;  coupled,  however,  with  general 
febrile  diaturbanco ;  while  atonic  dyspepsia  is  distin- 
guished by  abdominal  distension,  fintus-cnictations, 
lethargy,  and  general  debility.  Wo  may  not  always 
succeed  in  connecting  this  or  that  form  of  indigestion 
with  this  or  that  error  of  diet ;  but  the  atonic  variety  is 
often  associated  with  oxocn  of  vogctiiblo  food ;  wlnle 
irritable  and  inflammatorj-  indi^osiioii,  followed  by  a 
gouty  tendency,  lithtc  acid  or  tithatcs  in  the  urine,  and 
irritability  of  the  bladder,  proceed  frequently  from  an 
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undue  prnporLion  of  ilio  mora  stiiuuUung  species  oF 
animal  food.  Xor  are  the  artiticial  resources  of  the 
eimine  wantirtg  to  perplex  the  stomnch,  in  all  the 
treacherous  forms  of  "  made-dtshes ;"  ignoring  tho  great 
object  of  cookery, — to  prepare  food  for  digestion,  or 
solution  in  the  stomsch,  as  well  as  to  make  it  palatable. 

Among  disca.s6S  of,  or  aflecting  tho  ncrvou.s  system, 
hyuteria  is  commonly  engendered  by  »  vicious  »od«l 
training  in  youth,  and  by  a  similar  existrmce  in  afteiv 
years.  **  You  can  render  " — ob&ervas  Sir  B.  Hrodic — "  no 
more  essential  aervioe  to  the  affluent  classes  of  society 
than  by  availing  yourselves  of  every  opportunity  of  ox- 
plaining  to  those  among  them  vho  are  parentB  how  much 
the  ordioaiy  system  of  education  tends  to  ongonder  tho 
di^ontion  to  'nervous  nfibcUons'  among  thoir  fetoale 
children.  The  boys  are  sent  at  an  early  ago  to  school, 
where  a  targe  poitioD  of  thoir  time  is  passed  in  taking 
exercise  in  the  (^wn  air;  while  thoir  lu&tent  are  confined 
to  heated  rooms,  taking  littlo  exorcise  out  of  doere,  and 
often  DODO  at  uU,  except  tu  a  carnage.  Hien,  for  the 
moKt  port,  the  latter  spend  much  more  time  in  actual 
study  than  tho  former.  Tho  mind  is  over-educated  at 
tho  expense  of  the  body,  and,  after  all,  with  little  advan- 
tage to  tho  mind  itself;  for  who  can  doubt  that  tho  prin- 
cipal object  of  this  part  of  education  should  be,  not  so 
much  to  fill  the  mind  with  knowledge,  as  to  train  it  to  a 
right  exercise  of  its  intellectual  and  moral  tocultica,  or 
that,  other  things  being  the  some,  thLi  is  more  easily 
aooomplisbed  in  those  whose  animal  functions  are  pro- 
Mrred  in  a  healthy  state,  than  it  is  in  others  f"  Again, 
it  may  bo  that  the  social  condition  of  on  individual 
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exemptit  him  or  her  Irom  tho  nocessity  of  any  daily 
occupadon.  The  iutelleetual  faoultiea,  not  boiag  roiiscd 
hy  the  stimulus  of  any  professional  avocation  or  the 
pursuit  of  trade,  are  prouo  to  inactivity.  Undor  mich 
circumstances,  the  emotions  are  apt  to  bo  liroly.  Henoa 
Uie  origin,  or  ai  least  one  source,  of  that  peculiar  morbid 
KUBCoptibility,  the  ttensitivcness  of  thi:iso  who  aru  "  all 
fiteling ;"  hence  that  restless  approhcnRion  of  soiito  im- 
pending «vil,  tho  very  oftitprtug  of  luxury  and  oas&; 
hoDco,  sometimes  porchanco.  that  suicidal  melancholy, 
"  which  roJoiootJi  oxcoodiogly  and  is  glad  whoQ  it  con 
find  thu  gra\-e.*'  If,  however,  through  intetleotual 
letliar^'.  an  emotional  character  be  developed,  euch  a 
p«non  often  becomes  Uio  victim  of  painful  sensibility — 
ily.  as  wcU  as  mental.    An  original  observer*  truly 

marks — "  Such  persons  are  commonly  called  nervous. 
They  are  worried  with  trifles,  slarlled  at  shadows,  dis- 
tracted by  noise  or  buRtJe,  never  free  from  some  acho  or 
pain,  almost  ever}'  feeling  h  snUering;  what  in  otheis 
would  bo  slight  pain,  in  them  amounts  to  agony. 
Honco  they  are  perpetual  invalids,  quite  unfit  for  the 
rugged  path  of  life,  over  which  they  walk,  as  it  were, 
barefooted  and  thinskimied." 

Among  porsous,  moro  commonly  such  as  these,  in 
youth,  and  aflor-life,  may  be  uoiicod  the  victims  of  local 
nervous  affections :  they  are  subject  to  that  piercing  kind 
of  hoadnche  known  as  clavus  hystericus:  spinal  and 
abdomiual  tenderness;  pains  in  the  breasts  and  joints. 
With  pains,  and  penalties,  thus  flying  about  tho  body, 
as  local  manifestations  of  au  undue  general  sensibility, 
•  ••  PrinelplM  et  MedicinB."    0.  J.  B.  WiUiwtu. 
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various  perversions  of  tho  special  sonscs  are  perhaps 
ftssoointed.  The  caste  may  prefer  wormwood  to  honey, 
nnd  chalk  rather  than  chooso ;  Iho  cyo  may  bo  intolerant 
of  light ;  overy  smell  may  ho  a  stench,  and  evtsry  sotiud 
a  dbcord.  To  these  depraved  »en.<iation<i  may  bo  added 
certain  functional  derangements  of  the  internal  organs, 
proceeding  from  excitement  of  cither  the  great  aj-mpa- 
tlietJo  or  spinal  nervous  systems.  Thenco,  palpitation 
of  tho  heart  and  breathless  agitation,  with  a  distressing 
MUMtioD  of  choking,  from  tho  rising,  as  it  wore,  of  a  ball 
in  the  throftt ;  Attaclcs  of  hoarseness  or  loss  of  voice,  of 
hiccough  or  dry  loud  coughing,  of  vomiting,  or  diarrhcBa; 
and  the  frequent  occurrence  of  an  irritaliility  of  tho 
bladder,  which  is  accompanied  with  tho  abundant  di»- 
charge  of  a  pale,  limpid,  watcrj-  urino,  Lastly,  these 
phases  of  nervous  excitement  occnsionally  tcrmtRalo 
in  a  sudden  and  violent  paroxysm,  or  JU,  of  involuntary, 
or  at  least  perhaiw  uncontrollable  movementa ;  although 
ooosdoustieis  ts  retained. — unlike  an  epileptic  soi/ur«. 
even  when  unattended  with  coovubions,  but  occurring 
only  as  a  sudden  and  brief  loss  of  conaciousneas. 

Such  then  is  the  social  origin  and  general  character 
of  the  ordinary'  functional  disturboooes  of  the  nervoiu 
system,  which  taken  oollocUvely.  have  received  the 
inappropriate  name  of  Hysteria— a  word  which,  from  its 
etymological  meaning,  would  imply  some  disease  of  (he 
utertia,  but  which  in  reality  is  not  peculiar  to  the  female 
sex;  being  occasionally  witnessed  in  males,  as  the  ex- 
perience of  every  medical  observer,  and  indeed  common 
experience,  will  testify.  Tho  frequent  occurrence  of 
utorine  disordor,  in  connocttcn  with  hysteria,  is  con- 
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riMMit  with  the  nerroua  endnwincnts  of  the  orj^an 
■fibcted ;  by  virtue  of  which,  it — the  uteniB — is  so  inti- 
matdy  relmtod  to  the  entire  nervous  system,  as  to 
nwpond  most  promptly  to  its  prevailing  condition,  what>- 
over  that  may  bo.  But  the  nervous  excitement  of 
Iiysteria  does  not  emanate  from  the  uterus ;  for  in  most 
eases  the  functii>n  of  menstniation  is  not  impaired  in 
the  first  instance ;  while  sometimes  that  function  oon- 
tinaes  to  be  fulfilled  regularly  and  sufficiently,  and 
!>eldom  the  organ  itself  presents  any  organic  disease  or 
iligplnceinent 

The  trfntmmt  of  hpf^^ia — as  a  constitutional  disonso^ 
■Dtl  having  regard  to  its  social  origin — will  assuredly  not 
canxLst  in  the  administration  of  uterine  remedies ;  nor  in 
the  rash,  repeated,  and  demoralizing  intruduction  of  a 
n^nol  speculum,  to  inspect  what  ? — "  a  prominent  spot 
of  voiying  size  ;**  "  a  something  raised ;"  "  an  nlmi^on  or 
erosion."  The  judicious  practitioner  will  b©^  by  search- 
big  out  those  causes — physical,  mental,  or  moral — which 
have  jiTodnced  the  h^p'steric  diathesis.  Its  evil  origin  lies 
often  in  the  depths  of  a  vicious  education ;  an  indoor  life, 
with  high-prc«Hure  schooling  for  accomplishments ;  while 
in  after  years,  the  hysteric  patient  is  often  the  victim  of 
that  en  71  lit  and  mental  fallowness,  or  moral  perversion, 
vhich  proceeds  from  the  want  of  a  daily  occupation  of 
the  head  and  heart  with  snmnthing  better  than  mere 
passing  circumstanceB,  the  pursuit  of  some  object  in  life, 
worthy  of  a  rational  and  responsible  being.  No  medi- 
cinal treabnent  can  avail  under  any  such  adverse  cir^ 
enmatances;  but  when  they  are  corrected,  then  the 
kiMim  mouroes  of  medicine  may  do  much  to  relievo, 
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if  not  to  euro,  tho  »ffmptom»  of  hysteria.  The  nervoti!) 
excitement  is  frequently  accompanied  with  RcncnU 
debility,  and  miuculnr  irriubitity,  espocinlly  of  the 
itrinar)'  bladder.  Tonics  and  antinpasinodics  m«y.  tliero- 
fore,  bo  proscribed  wlLb  ndvontnge.  And  in  these  two 
dosses  of  medicine,  none  arc  »o  efficacious  as  cinchona 
or  cBSCBrilla  bark,  and  fiulphuric  other  or  tho  ethereal 
compounds.  In  tho  case  of  a  young  manied  woman, 
imder  my  core,  an  uneoauroUable  desire  to  micturate 
occuiTcd  every  few  minutes ;  yet  this  vesical  irriubility 
Bubiuded  under  these  remedial  niciisurcs,  and  she  con- 
tained her  tuine  for  tho  full  average  period.  At  the 
same  time,  one  should  not  overlook  the  benefit  ta  bo 
derived  sometimes  from  preparatioim  of  valerian  and 
assaf<etida ;  the  nitrate  of  silver,  or  the  sulphate  of  zino ; 
or  the  preparations  of  iron  or  copper.  The  careful 
regulation  of  tin;  diet  is  of  paramount  importance ;  for 
the  appetite,  although  sometimes  voracious,  is  rarely 
selective  of  digestible  food;  and  the  digestive  process 
ilMlf  i»  ofion  iiu]>crfect,  resulting  io  mal-asaimilatioa, 
and  ccnutipatjon  alternating  with  titful  diarrhceo.  lumpy 
fiecea  patnng  from  the  cells  of  the  colon  or  which  were 
impacted  in  ttie  rectum.  In  such  cases,  tlio  attncks  of 
vesical  irritability  are  generally  most  distressing.  Hero 
the  actitm  of  assofcetida  proves  specially  beneficial ;  or,  a 
dionor-pill  of  gentian  and  aloes  will  prevent  or  lemovo 
the  ofirrecurring  source  of  intestinal  irritation.  Bectol 
ooDBtipaUon  is  perha|is  be&t  rotioved  by  Ihe  simple  /<iw- 
tnmt  of  cold  water,  or  an  enema  of  soap-suds  bad  caBLor 
oil,  08  occasion  may  requira 
Lastly,  as  a  topical  sedative  to  irritability  of   the 
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bUdder,  ftom  whntover  cduAo,  I  have  iisod  suppoutorics, 
with  satia&ctory  reports  in  tbcir  fivvour ;  tho  u&uaI  form 
having  been  PiL  Saponis  Co.  introduced  into  the  bowel 
M  night,  whou  sloop  would  otherwise  be  disturbed  by  tho 
frequency  of  micturition. 

Two  other  afifcctions  of  tho  bliiddcr,  akiu  to  irritttbility 
of  this  organ,  aro  oocasionalty  mot  with. 

SjxuTA  of  the  bladder  is  isaid  to  bo  an  involuntary  and 
exeoodingly  pninful  wntractiuu,  occuniug  li-om  time  to 
tUDo;  the  CAU80  being  various,— inHommation.  stone, 
a  morbid  grou-Ut  or  tumour.  Van  Buren  refers  noma 
case*  of  Teflical  spasm  to  vhorea ;  there  boiug  sometimes 
an  association  of  choreic  symptoms.  Ho  0v&i  three 
Biefa  COMB,  all  occunriug  in  childhood,  and  of  which  the 
(bUowing  secmti  to  be  tho  modt  illustrative.  A.  B.,  aged 
eight,  is  a  fat,  honltliy,  Ij'mphatto  boy,  one  of  a  large 
fiunily  of  children,  of  whom  nearly  every  male  has 
disttnot  chorea,  either  genendiied  or  affecting  special 
moBcleB.  Some  of  tho  older  children  have  outgrown  tho 
loodency.  The  patient  ia  tioubled  occasionally  with  flight 
geaetal  choreic  iwitchings,  when  &om  any  cause  liis  appe- 
tite is  low,  or  his  general  health  poor.  Under  such  cir- 
ecoastanoes,  he  ha.4  frequent  paroxysms  of  intermitting, 
uaoontrollablo  contraction  of  the  bladder,  forcing  liim 
to  froquunt  micturitioa  and  attempts  at  emptying  tho 
bladder  every  few  moments.  Sometimes  tho  call  cornea 
so  suddenly  that  ho  wots  his  clothing,  and  ho  ulso  Is 
UEkfortunato  at  night.  When  tho  boy  is  enjoying  good 
general  health,  neither  his  general  chorea  nor  his  frequent 
oalls  to  urinate  disturb  Itim.  Ho  improves  under  arsenic, 
quinine,  or  any  gt-ncnd  tonic  or  country  air.    Spasm, 
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liko  irritability,  is  a  symptom  only,  of  which  disMse  ia 
the  cause.  I  am  disposed  to  rcfrnrd  both  these  Bymptoma 
as  the  same,  difTering  in  their  degree  of  intensity ;  spasm 
representing  excessire  irritability  of  tho  bladder,  with  an 
acutely  painful  urgency  aa  well  as  frequency'  of  micturi- 
tion, liie  treatmf:nt  ia  that  of  cystitis ;  and  tho  removal 
of  any  foreign  body  from  tho  bladder,  as  u  calculus,  by 
the  operation  of  lithotomy  rather  than  by  lithotrity. 

Xeuralgia,  or  an  excessive  sonsibilitj- — hyi»T(Wthosia 
— of  the  neck  of  the  bladder  and  prostatic  urothi*.  is 
denoted  by  similar  sj-mptoma ;  but  the  act  of  micturition 
is  mofo  especially  painful,  and  there  may  bo  at  times 
Beminal  emisaiotLi  with  oroctions.  in  the  form  of  active 
or  spaamodic  spemmtorrha>a.  Paroxysma  of  acute  pain 
may  occur.  Vesical  neuralgia  is  unaccompanied  with 
any  apparent  cranio  diaeaae.  A  correct  diagnosis  is 
very  im|wrlttnt ;  lest  perchance  stone  in  the  bladder,  or 
some  disease  of  tho  organ,  be  mistaken  for  neuralgia ;  or 
tho'wono  OTTor  he  committed,  of  attributing  a  neuralgio 
condilioo  to  eomo  such  organic  cause,  which  woidd  ntdly 
mislead  tho  treatment.  This  painful  affection  sccma  to 
arise  more  oft«n  from  some  constitutional  cause,  result- 
ing in  a  generally  depressed  .itate  of  the  nervous  system 
and  of  tho  circulation ;  especially,  from  the  blood-oon- 
ditioQ  of  chronic  gout  or  rheumati.<im.  or  tho  ana>mia  of 
malarious  jMisoning ;  thus  illustrating  tho  truth  of  Rom- 
berg's graphic  oxprosston — that  "  neuralgia  is  tho  prayer 
of  the  DCr\'o  for  healthy  blood."  But  vesical  neuralgia 
may  also  proceed  from  roctal  constipation,  tho  consUmt 
uxcilemont  induced  hy  sexual  csccsses,  or  of  ungrntified 
dosire,  habitual  masturbation,  or  other  local  causes  of 


FUNCTIONAL  DlSOBDCRiN 


53 


nervous  irritation.  On  passing  an  instrumeDt.  the  uroihrn 
is  found  to  be  over-sensicire  and  contractile ;  but  in  thu 
membranous  portion,  tbe  iioint  of  tho  insLniEaent  is 
graspod  and  arrested;  or  having  passed  into  the  prostatic 
uroiiuu,  the  patient  experiences  great  pain  and  bocumos 
fitint,  or  has  a  sexual  orgasm  of  au  hysterical  character; 
tad  on  MQtfiriug  the  bladder,  tho  vesical  neck  is  equally 
wnsitiTO  or  painful,  and  spasmodic  desire  to  micturate  is 
proroked.  On  witbdraning  the  instrument,  a  drop  or 
two  of  blood  may  follow,  but  tho  symptoma  are  often 
reeved  for  a  while;  the  sensibiUty  and  contractility 
baviog  bvon  oxhaustcd  by  tho  compression  of  tho  instru- 
Bunt  in  tho  urotJira. 

TrcatmerU  oousists  iu  the  removal  of  any  causa- 
tivQ  condition,  and  tho  administration  of  anodynes 
or  tlio  mo  of  suppoiutorios,  with  tonics,  especially  tho 
preparations  of  iron,  arsenic,  ciuiniiie,  and  stryclmia; 
«  well-reflated  diet  and  state  of  the  bowels,  change 
of  air,  and  other  hygienic  resourcos.  Ono  of  tho 
worst  cases  1  ever  had  to  manage  was  in  an  old,  enfeebled 
dabuichee,  and  whose  rectum  was  often  loaded  witlt  tho 
feculent  matter  of  hard,  undigested  food.  Ho  became 
much  rulioved  under  this  plan  of  treatment,  and  espe- 
cially by  atUtnlion  to  tbe  rectal  constipation.  Tho 
poBsago  of  a  fuU-suHid  conical  8t«ol  sound  always  affords 
raliaf  aAor  using  this  instrument;  but  it  sltouM  not 
romoiu  in  tho  urethra  lougur  tban  a  minute  or  two,  nor 
bo  ro-ialroduc«d  otWcr  tbaa  ovory  other  day,  lest  It 
booome  on  irritant,  uutead  of  having  a  sodatlvo  and  tonic 
inSueQce  on  tho  urethral  nerves,  muscles,  and  vessels. 
i'iJUl.ViiUi  OF  TUB  Uladdhb. — ^This  fuDoUonat  sute  of 
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tho  1>TMl<l«r  sl^iRos  n  loss  or  imp«irnient  of  the  con- 
tractile power  of  its  muscular  fibres,  by  failure  of  iho 
nerroiis  influeitco  to  this  organ.  Tbo  causes  of  Tosical 
ptl^  uro  of  two  kinds.  It  usimlly  depends  on  sorae 
lesion  of  Uic  brnin  or  spinal  cord.  Thus,  it  may  occur 
in  connection  with  injury  lo  tlio  hcftd  or  spine ;  or  from 
diacftso,  as  apoplexy,  softening,  or  other  structurally 
dostructivo  disease  of  the  ncrro-contnui.  But  tho 
paralysui  may  depend  on  functional  conditions:  as  in 
bystoria,  spinal  debility  from  sexual  excesses;  roflox 
action  from  some  source  of  irritation,  as  hn-'morrhoids 
and  after  operations  for  their  removal;  tho  shock  of 
injur}',  the  result  of  fever;  and  the  influence  of  certain 
medicinal  a^nta,  as  belladonna,  hyoscyamus. 

The  prognosis  of  voucal  paralysis,  as  arising  from 
the.so  two  classes  of  causes,  diflcts  considcrnbly.  Funo- 
tionol  disttirbanom  of  tho  nervous  system,  for  example, 
bsTo  only  «  temporaiy  oflbct,  tho  bladder  regaining  its 
expulsive  power;  whereas  struclm-nl  lesions  of  tho  ncrvc- 
oentiee  are  not  only  of  a  perKiRtent  character,  but  they 
involve  other  parte,  besidra  pamt^-zing  the  bladder. 
Fwalyas  of  the  bladder  alone,  with  retention  of  urine, 
or  of  its  neck  only,  with  incontinence,  is  extremely  rare ; 
BOoh  CMOS  of  apparent  paralysis  are  usually  states  of 
atony,  resulting  from  over-distension.  A  paralyzed 
bladder  nt  last  becomes  atrophied,  the  walls  getting 
thinner  from  lom  of  innorvatioD,  and  perhaps  under- 
going fatly  degeneration. 

Tho  retention  of  urine,  and  a  distended  state  of  the 
bladder,  can  be  readily  ascertained  by  percussion  above 
the  pubcs;  tho  hag  of  fluid  emitting  a  dull  sound  when 
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percussed  In  the  usual  miumor,  and  tho  area  of  dulnasB 

tnajr  gradually  extend  up  to  tho  umbilicus,  as  tho  bladder 

becomes  yet  more  distandcd  with  uHiic.    A  portion  of 

'■  tho  iirine  may  be  discharged,  nltliough  the  bbidder  is 

\  paral}-7ed,  by  the  oompresaiTe  action  of  the  abdominal 

muscles,  in  tho  voluntary  straining  efforts  of  micturition, 

tba  urine  being  oxpoUed  in  a  tHovr  stn-ara,  and  up  to  a 

certiiiu  amount     But  tho  greater  quantity  of  urine  is 

retained,  and  tho  bladder  rcmniuin^  nvarly  full,  soon 

I  again  ijccomes  distended 

TrftUnitnl. — Whatever  may  bo  the  cause  of  vosicftl 
jianitysis,  tho  retention  of  urine  will  constantly  eng^e 
the  surgeon's  attention.    'Die  urine  must  be  drawn  off, 
I  Bud  tho  bladder  emptied  two  or  three  times  a,  day  by 
imaans  of  a  full-sized  catheter.    This  instrument  should 
bo  used  gently,  even  irhcn  an  elastic  catheter  is  intro- 
duced, the  bladder  having  lost  itii  sensibility  to  pain 
whoD  injury  is  inflicted,  and  tho  urethra  being  oftou  in 
a    Ux  stata     The  stream  of  urine  will  bo  small  or 
{>orh»p(i  dribbling,  for  the  bladder  has  lost  also  its  con- 
tractile power ;  the  propulsive  action  now  dcpuiidiug  on 
the  compresdon  produced  by  the  abdominal  muscles 
alone,  when    not    involved    in    the    vesical    paralysis. 
Chronic  cystitis  is  apt  to  supervene ;  a  low  iufliunma- 
tion  of  the  mucous  membrane  of  the  bladder,  [uu-tly 
as  tho  result  of  frequent  distension  of  tho  organ,  but 
Qcipolly  coneeciuent  on  tho  do-privation  of  nervous 
inRiienoe;    Thli  inflammatory  state  should  bo  treated 
■  chiefly  by  local  mca-tures ;  injections  of  tepid  water  to 
'Wash  out  the  fretid,  ammoniacal,  muco-purulent  matter 
lixim  tho  bladder ;  followed  by  weak  astringent  injections. 


DISEASES  OF  THE  B[.ADDEtt. 

aa  the  diluto  ottric  ftcul,  say  ton  or  ftftocn  mimms  to  the 
oQDce  of  water,  which  nuy  bo  alloirod  lo  rouiain  in  tho 
bladder  for  a.  minute  or  two.  Thuso  iujoctioim  should 
be  roguUtod  by  two  considor&tions :  tho  docoxnposed 
stato  of  the  purulunt  lunttor  ivwh  to  maintain  the 
cyetitii; ;  and  tho  greater  tvndonoy  of  the  mucous  nieia- 
brane  to  ulceration  &om  piu-alysis  of  tbo  bladdor.  mtlier 
than  in  ordinary  chronic  cystitis.  Of  course,  a  non- 
motallic  instrumoDt  muKt  bo  mod  fur  an  acid  injoctioa. 
Curative  tivatmeut  will  have  for  ita  object,  the  restora- 
tion of  innervation — the  supply  of  nervous  influence  to 
tho  bladder.  But  remembering  the  nature  of  certain 
CauMB  of  vesical  pamlyius,  it  may  bo  hardly  possible  to 
hope  for  a  i>uc(.'«ssful  result ;  as  in  ftacturu  uf  tho  Hpino. 
In  chronic  cosos — when  not  depending  on  any  (wisi^tcnt 
cause — strychnia,  iron,  arsenic,  cautharidcs,  and  ergot  of 
rye,  may  prove  beneficial;  wliile,  of  local  measures,  blister- 
ing, cold  douches,  and  olocu-icity  aro  tho  moat  promising. 
The  Utter  is  applietl  directly  to  tho  bladder,  by  passing 
up  on  insulated  elcctfodo,  with  thu  opposite  pole  over 
the  bypogastrium  or  in  the  rectum. 

HytUrieal  paralysis  should  bo  treated  by  constitu* 
tionat  moasuros  only;  for  if  the  rctcntien  of  urine  bo 
relievod  by  the  habitual  luso  of  tho  catheter,  tho  patient's 
attention  becomes  more  6xed  on  her  malady,  and  tho 
defective  voluntary  effort  on  which  it  depends  will  thus 
be  cultivated.  Tho  attack  iiiiuaUy  pa.sses  ofC  In  the 
event  of  such  prolonged  retention,  that  the  bladder  has 
loei  its  power  of  contraction,  then,  of  coume,  relief  must 
bo  given  by  catboterism,  as  may  be  necessary.  But  it 
bohoTos  tho  young  practitioner  to  bo  fiumUar  with  tlio 
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tricks  which  hysUsncol  pAtiouts  are  «pt  U>  play,  in  futgn- 
ing  an  iiuibiiity  to  pdn  wator,  or  sotoo  othor  iroublo  us 
if  rofurabte  to  tho  bliutdcr,  and  which  would  misleiul  as 
U)  tho  neoessity  for  surgical  intorforence.  Sir  Thomas 
WatsoQ  thus  notices  isomo  such  habits  of  urinary  decep- 
tion :  "  It  is  a  comiQon  trick  with  thuso  (hysterical) 
p>tiont8  to  prvtoad  that  they  are  labouring  under  rot«u- 
tion  of  unnc,  and  camiot  mako  water.  Tlio  diuly  iutro- 
ductioQ  of  tho  cuthotor,  by  a  drosser  or  au  apprentice, 
appears  to  gratify  thoir  morbid  and  prurient  feeluogs. 
Somattmes.  no  doubt,  the  difficulty  is  real;  but  it  is 
oftoner  feignod  or  exoggcrnUxL  I  havo  again  and  aga-ia 
known  it  disappear  u[)oq  tho  patient  being  left  without 
pity  to  her  owu  rtHtources.  But  girls  havo  been  known 
to  dtink  their  uriue.  in  order  to  conceal  tho  foot  of  their 
having  boen  obliged  and  able  to  void  it.  The  state  of 
aund  evinced  by  many  of  these  hysterical  young  persona 
is  such  08  to  entitle  them  to  our  deepest  commiseration. 
Tho  deceptive  appearances  displayed  in  tho  bodily  func- 
ticHis  and  feelings,  tiod  their  counterpart  in  the  mental, 
lliu  patjeuts  ure  deceitful,  pen-erso,  and  obstiuato: 
pracUsing,  or  attempting  to  practise,  tho  most  aimless 
and  umuuoral  im{)06itions.  They  will  produce  fragments 
oommoo  gravel,  Mid  assert  that  thoso  were  voided 
with  tlio  urino ;  or  thuy  will  sucreto  stones  and  cinders 
ia  tho  vagina,  and  protend  to  bo  sutlcriug  under  some 
«atoaloi»  disease.  A  young  woman  contrived,  in  ono  of 
our  hospitals,  to  make  tho  surgeons  believe  that  sho  had 
■tooo  ii)  ttie  bladder,  and  she  actually  submitted  tu  bo 
placed  upon  the  operating-table,  and  to  he  tied  up  in  tho 
poMure  for  lithotomy,  before  a  theatre-full  of  students; 
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oad  tlien  t)ie  imposiure  was  detected,  Sometinses  they 
dmnUta  suppression  of  urino,  and  nfter  tnrsllowing  what 
they  have  pas»od,  vomit  it  up  agftin,  to  induce  the  belief 
that  tbe  secretion  has  taken  place  through  the  now  and 
unnatura]  ahanneL" 

iMPOTESfT  OK  THK  Bi.ADDER. — Inability  to  void  urino 
soraclimos  arisos  from  tie/Ktive  eo-ordinatton  of  the 
muscular  actions  which  are  oogaged  in  micturition ;  the 
action  of  expulsion,  and  the  relaxation  of  the  sphincter 
Tesicte,  not  being  in  concord.  This  miisciilar  discord — 
from  itA  analogy  to  the  failure  of  muscular  co-ordination 
in  "stuttering"— has  lieen  designated  by  Sir  James 
Paget, "  Rlammering  of  the  bladder."  Hut  the  term  im- 
potODoy  of  the  bladder,  would  seem  to  bo  more  correct ; 
just  as  sexual  impotency  Ruiy  bo  duo  to  tho  want  of 
co-ordination  between  tho  muscular  actions  requisite  for 
petulo  erection  and  seminal  emission  simnltanoously.  Id 
Um  endeavour  to  expol  urino  from  tho  bladder,  any  cod- 
eontntioii  of  tlio  person's  attention  on  the  act  of  mic- 
turition, or  any  diversion  of  hia  attention,  as  by  the 
prcMDco  of  anolhor  person,  will  oliko  tend  to  disturb  the 
honnooy  of  this  procoduro.  And,  whatever  be  the  cir- 
ctunstanoos  under  which  such  interruption  has  onoe 
occurred,  their  repetition  will  niwurodly  <ra«ise  the  diffi- 
culty to  recur.  The  victim  of  an  impotent  bUddor 
learns  by  experience  not  only  to  avoid  tho  ad^-erso  ctr> 
cumstanoM  of  this  failure  to  micturate,  hut  ho  loams 
also  the  place,  tho  attitude,  and  associations  which  aro 
most  conducive  to  hu  success  in  tlie  act 

The  trcutiaent  of  veaicol  impotency  will  depend  very 
much  on  the  pntienl  educating  himself  to  overcome  his 
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own  difficnlties  in  reUtion  to  passing  urino,  and  to  gain 
confidence  in  his  power.  The  surgeon's  duty,  thcrcforo, 
will  be  to  hooestJy  explain  the  nntiire  of  tlto  ciiso  to 
him,  and  to  enooango  his  self-coutrol  ovor  tbo  net  of 
mictarition.  Tho  pationt  may  be  taught  to  use  a 
eathotor,  as  a  Inst  rosouroe  for  relief;  but  even  this 
knowlodgo  may  prore  prejudicial,  if  it  should  prevent 
him  relying  on  his  own  resources  to  bring  his  bladder 
into  action.  Such,  at  least,  has  been  my  oxpetienoo  in 
not  a  few  coses  of  tmpotOQt  bladders,  in  nervous,  bnshful 
young  men,  among  whom  this  troublesome  complaint 
Qsoally  occurs.  No  roedicinal  agenU  havo  any  certain 
efficfflcy.but  I  would  suggest  tho  triid  of  vulorianato  of  xina 

At(inv.  fkom  0\'E!i-D!STESsioN. — Unllko  paralysis  of 
the  bladder,  which  procvods  from  the  failure  of  its  con- 
tractilo  power,  giving  liso  to  rotentioD  of  urine,  atony 
of  tho  bladdor  arises  from  retention,  amounting  to  dis- 
tension, which  ovorcomcB  the  contractile  power  of  this 
ovgan.  Over-distension  is  tho  result  of  somo  organic 
obstruction,  usually  striciure  or  enlarged  prostate,  im- 
peding the  evacuation  of  urine.  The  resistance  thus 
offered  to  the  paasage  of  urine,  or  by  its  accumulation* 
is  greater  than  the  e-xpolling  force.  After  each  act 
of  micturition,  therefore,  tho  bladdor  is  incompletely 
emptied.  The  residual  urine  maintains  some  degree  of 
distension,  relieved  ^m  time  to  time  by  strong  expul- 
Nvc  efl'orta,  or  by  relaxation  of  tho  sphincter  during 
»lcop.  But  the  btoilder  gradually  becomes  overstretched, 
and  losing  its  contractility,  remains  m  an  atonic  state 
and  enlarged  (Vig.  7).    Chronic  c)-stitis  often  supcrveoes. 

Tbo  tmtttimnt.  of  vesical  atony  must  have  regard 
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to  Um  reraovftl  of  any  cause  of  obAtxucUon  to  the  free 
pMHige  of  urine,  and  iho  prevention  of  any  retention ; 
8o  that  tho  bbuldor  may  rvcovor  its  uonnal  lone,  Tlie 
uriuo  sliould  be  n^luly  <Imwn  oflf  onoo  or  twice  ditily ; 
and  only  a  small  bIow  stream  will  be  procured,  owing 
to  the  atonic  stato  of  the  bladder.  But  as  the  organ 
regains  its  power,  injections  of  cold  water  may  be  used 
with  advantaf.'v, — Qoi  moru  than  throo  or  four  otrnoes 


Kio.  7.' 

being  thrown  in.  to  avoid  dtstonsion  of  tho  already  en- 
lat)jQd  bladder ;  and  medicinal  treatment,  of  a  stimulant 
and  tonic  character,  as  in  vesical  paralysis,  may  aUo  ha\-e 
ft  boDofietal  ofibct 

En{f<»T}«ment  of  Out  bladder  and  oversow  of  urine, 
is  a  condition  allied  to  atony  from  oTer-distcnnML  En- 
gorgement arises  from  enlargement  of  tho  prostate, 
which  rising  up  at  the  neck  of  tho  bladder,  forms  a 

■  St.  Th'<iii«'i  Hemp.  MiM^  BIL  10.      Alnt>hr.  ud  MK-ruktian  U  the 
bbdiUr. 
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rocoptacle  in  the  Ainduit,  wherein  urine  fteciimulAtm. 
The  urino  risiog  above  the  level  of  the  prostate,  dts- 
teniU  ibo  hlnddcT  to  engorgement,  when  ft  portion,  of 
the  titiid  cscApee  as  an  overflow,  nnd  the  diittcnsiou  may 
bo  relieved  down  to  the  level  of  the  prostate.  But  there 
is  still  p«utial  retention,  and  tnsteiul  of  tlio  occasioiuil 
overflow,  the  bladder  may  romain  onf^rged;  and  then 
ovet^Btenaion  at  length  results  in  atony  of  the  bladder, 
vith  complete  rctentioo.  This  result  is  not  imfrcquently 
indneed  by  a  "  prostatic  attack ;"  exposure  to  cold,  or  an 
irritant  state  of  th«  urino,  may  provoke  the  prostate  to 
fiirther  enlargement  than  usual,  and  cause  rotenUon 
sufficicnlly  to  require  the  aid  of  cnthetoriam  for  relief; 
but  when  this  attack  subtiidos,  and  the  innmiment  passes 
Tvodily,  the  bladder  has  relaxed  into  an  atonic  condition, 
BO  that  the  patient  bimiwlf  cannot  pastt  water.  Such  was 
the  case  in  a  somewhat  elderly  surgeon  whom  T  attended, 
and  whoeo  bladder  never  regained  its  tone. 

The  ttmtvumt  by  catheteriBm,  peculiar  to  enlai^d 
proetAte.  will  be  deHcritied  hereafter. 

lKf!OxnNKK(TE  OF  Urine. — Hitherto  I  have  dcficril»ed 
tliose  ftmctional  dtsordors  of  the  bta^ldcr,  which  are 
Duuiifested  by  fre(]uent  micturition,  whether  from  vesical 
irritability,  spasm,  or  neuralgia ;  or,  again,  in  which  tho 
central  symptom  is  retention  of  urine  more  or  loss  com- 
pletely, whether  from  %'csieal  paralysi«,  vesical  impo- 
tsncy,  atony,  or  engorgement  with  overflow,  I  have  yet 
to  Qotico  incontinence,  or  an  involuntary  oecapo  of  xuine ; 
a  symptom  of  one  or  other  of  two  opposite  conditions: 
in  one,  tho  bladder  docs  not  retain  itx  contents;  in  the 
other,  the  bladder  is  full,  almost  to  repletion. 
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An  involimlat^'  escape  of  urine  differs  from  frcquoot 
micturition,  which  is  of  a  roluntar}',  although  painfully 
urgent,  character.  Itut  incontinence  of  urino  is  not 
necessarily  sjinptomiitic  of  deficient  voluntaiy  power  of 
retention.  In  dtiUihooil,  when  this  power  is  temi>oranIy 
suspended  during  sloop,  the  sphincter  of  tho  bladder 
may  bo  relaxed,  and  then  tho  urino  runs  ofT  until  tlie 
Uaddor  is  empty;  in  advU  Gfe,  an  over-distcndcd 
bhidder  may  relievo  ilaelf.  a  certain  quantity  of  the 
urioe  running  off,  but  leaving  a  quantity  still  retained, 
and  this  incoutiucnce  may  happen  during  sleeping  or 
waking.  An  involuntary  escape  of  urine  in  the  adult, 
always  indicates  a  distended,  not  an  empty  stat«  of  th« 
bladder,  after  it  has  occurred.  Sir  It.  llrodio  takes  ex- 
ception to  this  rule,  in  some  ca.seH  of  pandj-His  of  tho 
lower  Umbs,  where  the  bladder  seems  incapable  of  dis- 
tension. Ue  adduces  a  case  in  which  parapi^a  was 
caused  by  swallowing  a  liniment  containing  the  tincturo 
of  oantharides.  Innbiliiy  to  void  urino,  with  [Wkrupl^o, 
was  fotlow«l  by  the  power  of  ratentioD,  and  inceeaant 
dosiro  to  \wsa  water,  but  eventually  by  dribbling  inoon* 
tinoQoc ;  so  tliat  on  inttoductnj;  a  catheter,  the  bladder 
was  found  to  bo  empty. 

Tbe  oock  of  tlio  bUddor  may  bo  tho  scat  oi»iructvpal 
disMw,  or  malformation ;  occasionally,  of  disorgamxa- 
tion  resulting  from  injury-,  as  from  a  kick  or  fall  on  the 
perineum,  or  tlie  operation  of  lithotomy.  In  such  cases 
tbero  is  no  power  of  retention ;  tlie  unhnjipy  stifleror  has 
lost,  or  may  never  have  possessed,  command  over  his 
bladder,  and  tho  sphincter  is  itself  powcrlass  to  contract. 
Then  tho  incontinence  is  usually  a  continwU  dribbling. 
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the  urine  running  off  from  tlie  bladder  as  fnst  as  it 
orrivM  thoro  from  tho  kidneys.  Tliis  condition,  thoro- 
fore,  difTcrx  from  both  tho  ordinary  modes  of  iocouti- 
nenDe,  to  childhood  or  adult  Ufa  It  ditlbrs  u\to  from 
firsqaent  mictiiritJoQ ;  not  only  in  its  involiintAry 
character,  but  in  thoro  being  no  distinct  acts  of  mic- 
turition. 

Tbo  catusts  of  incontinence  differ  oooordir^  to  tlio 
period  of  lifti  ni  which  it  occurs,  in  relation  to  tho  state 
of  the  bladder.  A  child  wou  his  bed,  owing  to  relaxa- 
tion of  tho  Kphiucter,  from  various  causes;  gonoral  de- 
tnlity,  and  an  apparently  hysterical  di«thc«8,  or  from 
intestimtl  irritation.  souictJmcs  in  oonsoqucnco  uf  habi- 
tual masturbation,  or  on  acid  state  of  tho  urihe.  An 
adult  is  liable  to  incontinence  from  tho  causes  of  roten- 
tum ;  paralyifis  involving  the  bladder,  alony  from  orer- 
dtBtension,  stricture,  enliufgement  of  the  prostalo,  cystitis, 
^Bkne.  In  the  female,  hysterical  incontinence  is  not 
infrequently  met  with ;  but  an  involuntary  dribbUng  is 
gonenlly  tho  result  of  some  injur)'  to  tho  lu-ethra,  im- 
pairing or  destroying  tho  action  of  the  sphincter ;  such 
as  sloughing  from  pressure  in  difiicidt  luboiu-,  or  tho 
braising  effect  uf  instruments  in  deUvoiy ;  or  from  over- 
dilatation  of  tho  lurethra  for  the  oxlraction  of  slono  in 
tho  bladder. 

TmUment. — In  diildrtrn,  a  gansral  tonic  plan  of  trcAt- 
mcnt  is  commonly  indicated,  combined  sometimes  with 
sedattres.  Thus,  the  viuum  feixi,  or  the  sesquichloride 
of  iron,  quinine,  strychnia,  tincture  of  cantbarides,  may 
nrundly  prove  beoeficiaL  Sir  II.  Thompson  speaks 
bighly  ti{  the  extract  of  belladonna,  commencing,  accord- 
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iog  to  tlio  Ago  of  the  pnUent,  with  Uie  sixteenth  to  tho 
eighth  of  a  grnin  twice  a  day.  In  extremely  obetinato 
cases,  he  recommends  a  solution  of  nitrate  of  silver,  ton 
jH'ains  lx>  the  ounce,  as  an  injection  to  the  prostatic 
jHirtJon  of  the  iirctliro  antl  neck  of  tho  bladder.  In  the 
female,  this  remedy  is  easily  applied.  The  sacro-lumbar 
region  may  bo  subjected  to  tho  tofluenco  of  a  cold 
douche  ovci^-  morning;  or  to  counter-irritation,  oocft- 
^onally,  by  blistering.  Any  source  of  irritation  must 
1)0  removed,  as  intestinal  worms;  masturbation,  when 
practised,  should  bo  prevented,  if  possible;  and  acidiQf 
of  tlie  urine  cnireoted.  The  child  should  not  be  allowed 
to  lie  on  his  back,  for,  as  Sir  Charles  Bell  lirst  noticed, 
recumbency  favotm  the  tendency  to  incontinence.  But 
the  difficulty  is  by  any  contrivance  to  prevent  the  supine 
position  being  taken  by  the  little  patient.  Sometimes 
wetting  tho  bod  occurs  periodically — early  in  tlie  night 
or  in  tJie  morning.  Quinine  is  specially  beneficial  as  a 
pTDTontiTo  in  such  cases.  Under  this  coiirso  of  treat< 
meat  the  child,  who  previously  had  piddled  his  bed 
perhaps  cvoty  night,  may  at  length  retain  his  water; 
caro  being  taken  not  to  allow  tho  whole  night  to  pass 
without  seeing  that  the  little  patient's  bladder  is  volim- 
tarily  roUoved.  After  puberty,  the  child  will  generally 
odtf^row  the  compliiint.  lliis  happy  result  was  obtained 
in  the  case  of  a  young  gentleman,  about  whose  inconti- 
nence T  was  conBultod  by  tho  late  )[r.  J.  F.  Clnrko ;  tho 
anxious  parents  fearing  that  his  vesical  weakness  might 
portend  some  generative  incapacity.  The  roost  trouble- 
some case  to  deal  witli.  is  tliat  of  an  imbecile  or  daft 
child ;  in  whom.  I  may  remark,  although  the  bladdor  is 
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often  incoDtinent,  the  genitals  mty  be  prematuioly  4le< 
reloped. 

In  adtUU.  tho  disteodcd  bliuldor  must  be  relieved  by 
poniDg  II  catheter,  as  occasion  requires;  and  Kmeiliiil 
measures  should  be  directed  to  oTorcome  the  causes  of 
incontinence  In  cases  of  an  incurable  cbaractor,  a 
arinal  may  be  worn  with  great  comfort.  Various  con« 
trivances  have  been  used ;  one  of  the  beet  being  a  vul- 
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eanized  indin-rubbor  bag,  on  tho  inner  side  of  the  thigh, 
atuohed  by  a  tube  to  the  penia,  and  provided  with  a 
diAal  tabe  passing  down  the  leg  to  the  heel  of  the  boot, 
whsre^  by  means  of  a  small  concealed  stopoock,  the  urine 
can  bo  let  off  (Fig.  S).  A  patient  told  me  that,  wearing 
this  contrivanoe,  he  could  readily  relieve  himself  over  a 
dnuDi^u-grating  in  a  public  thorr>iigh&ro  unporceivod  by 
uyooe,  and,  therefore,  without  oflbuco  to  public  decency. 

S 


ii 


Tho  stTCot-urinals  of  this  motropolis  are  too  few  imd  iax 
bolween  for  ordinary  conTenience ;  and  certainly  t]i«y 
ofTor  inadoquato  provision  for  the  moro  urgent  ncccssitjes 
of  all  those — a  very  numerous  class — who  suffer  from 
some  aflbction  of  tho  Madder.  Hut  perhapii  the  IWrd 
of  Works  have  no  such  vi^tinga  of  nature ;  and  Vestries 
are  quite  above  thera. 

RrrEvnojj  «p  UnnrE  from  obstnwtJoii  will  bo  con- 
sidered in  connoctioa  with  Urethral  Disoawn 


CHAPTER  II. 

DISEASES  OF  THE   BLADDER. 

Ix  pursuing  the  order  of  clinical  investigation,  -we  pass 
from  functional  disorders  to  diseases  of  the  bladder — 
from  symptoms  to  their  causes,  so  far  as  structural  altera- 
tions of  the  organ  affected  have  that  relationship — a 
natural  and  easy  transition,  and  which  has  been  already 
anticipated  in  the  course  of  the  previous  chapter. 

The  diseases  to  which  the  bladder  is  subject,  are  not 
different  in  their  nature  from  those  of  other  organs,  but 
they  present  special  and  important  modifications  in  their 
pathology  and  symptoms,  and  thence  in  their  treatment 
Thus,  inflammation,  known  as  Cystitis,  acute  and  chronic, 
and  various  Morbid  Growths  or  Tumours,  may  affect 
the  bladder;  and  the  Malformations  of  this  organ  are 
peculiar;  while  the  Injuries  to  which  It  ia  liable  are 
worthy  of  some  special  notice. 

Cystitis — Acute. — Strtictural  CondiiUm- — The  seat 
of  inflammation  affecting  the  bladder  is  primarily  the 
mucous  membrane ;  occasionaUy,  in  consequence  of  the 
intensity  or  duration  of  the  process,  the  sub-cellular  tissue 
and  the  muscular  or  middle  coat  may  secondarily  become 
involved;  but  this  inflammation  never  occurs  in  the 
middle  and  outer  or  peritoneal  investment,  independently 
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of  the  mucous  membmne.  The  portion  of  Uiis  membmiid 
&ituftU)(l  about  the  neck  of  Uio  bUidder,  is  most  commonly 
and  severely  afTectett ;  cxtonding  tlienoo  to  the  whole  of 
the  lining  membmiic.  Aftor  denth,  the  nienibnuio  is 
found  ii\|oct<Kl  Mid  roddcnud  in  8]>ock6  uid  [uitchcs ;  or 
it  maj  have  ttssumed  a  groonish  shit»-coIour,  or  a  choco- 
late tint,  when  tho  intlftinmAtory  conditioa  hofi  been  of 
8otDo  duration.  Occasionally.  l^mitb-etTusioa  takes  pUoo 
on  the  surface  of  the  mucous  mombnme ;  foiming  shrods 
or  patches  of  lymph,  or  oven  a  false  membrane  slightly 
adbonmt  to  tbo  whole  interior  of  the  bladder.  Veiy 
rarely,  this  membrane  has  boon  known  to  cause  retention 
of  urine,  necessitating  puncture  of  tho  bUddcr;  and  I 
remorabor  the  late  [>r.  Robert  Knox  to  havo  told  m6 
lliat,  in  Edinburgh,  ho  had  seen  n  membranous  vesical 
cast  of  this  kind  drawn  out  of  the  bladdur  by  supra-pubic 
puncture.  In  tlie  female,  it  is  sometimee  thrown  off 
entire. 

Sjfmjrtoms. — Acute  inflammation  of  the  bladder  is,  in 
my  experience,  less  frequently  met  with  than  the  chronic 
form  of  this  disease ;  but  as  being  often  tho  primaiy 
affection,  it  first  merits  attention.  The  patient  oomplains 
of  severe  pain  and  a  wnite  of  aching  weight  in  the  region 
of  the  bladder  above  tho  pubes,  extending  into  the 
urethra  and  perineum,  and  even  down  the  thighs ;  this 
|>ain  is  accompanied  by  froqucut  and  very  urgent  mictu- 
rition,— tho  urine  being  uxpullcd  at  short  intervals,  id 
small  quantitias,  and  by  spasmodic  straining  efforts  to 
drain  off  the  last  drop  iM  anyone  witness,  not  to  aay 
osjwrience,  a  parox^-sm  of  this  kind,  and  he  will  not  noon 
forget  it 
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ThoBB  symptoms  sre  those  of  tho  irritable  bladder,  only 
in  ao  extreme  degrea  liut  on  placiug  the  hand  just 
ftbore  the  pubes,  the  oontract4;d  bladder,  forming  a  lunall, 
round,  luui  linn  cumonr,  will  be  found  exceeding  pain- 
ful oa  pressure,  or  when  touched  or  tilted  with  the  6nger 
through  the  reotnm,  or  vagina ;  while  the  character  of 
the  uriito  also,  which  in  high-colonred  and  acid,  mixed 
with  milky  mucus  or  purulent  matter,  and  perhaps  tinged 
with  blood,  proclaims  an  inflamt^d  state  of  the  vesical 
muooiu  membrane.  When  this  urine  has  stood  for  a 
iinr  hours  iu  a  receptacle,  it  deposits  a  whitish,  semi- 
transparent  oloud, — sumewliat  opaque  and  yellowishi 
when  purulent ;  or  of  a  brownish  tint,  when  blooil* 
xLiined.  On  dipping  a  spill  of  paper  into  this  cloudy 
dc[)Osit.  it  b  found  to  l>o  more  or  less  viscid  and  tenacious 
as  the  mucus  or  purulent  matter  prevails.  Sometiiuc; 
tho  urine  is  alkaline,  and  drops  a  small  quantity  ol 
brownish  adheuro  mucus,  which  clings  with  mora 
tooacity  to  tho  bottom  of  tho  vessel. 

The  constitutional  disturbance  or  inflammatory  favor 
is  oftoDWvoro. 

The  aouree  of  pus  in  the  urine. — with  reference  to 
whether  it  prooeeds  from  the  bladder,kidn3ys,or  urethra, 
— is  lut  important  question  of  diagnosis.  Purulent  luine, 
as  from  the  bliulder,  exhibits  a  diDluent  deposit,  and 
which  presents,  under  the  microscope,  an  abundance  of 
pus-cells ;  when  proceeding  from  the  kidneys,  the  pus- 
deposit  is  sunilar  in  appearance,  but  it  consists  principally 
of  pus-cells  in  tho  form  of  costs  from  the  uriniferous 
iiibulcs,  as  symptomatic  of  suppumlivo  nephritis.  I'reth- 
al  pus  is  distinguished  by  tho  appearance  in  tho  urino 


of  tlirearfs.  conasling  of  coherent  pus-ccUs.  vrhicli  oro 
tliim  twirli;d  together,  uid  oxpellod  in  the  stream  by  tho 
act  of  micturitioD.  Tho  distinction  betireon  pu8  and 
mucus  is  indennile;  the  celLt  are  very  similar  or  identical, 
but  tho  diffluent  or  coherent  character  of  tho  two  do- 
posits  may  differentiate  them;  except  when  tho  urtno 
becomes  altuiUne  from  ammonia,  which  converts  tho  f»s 
into  A  tenacious,  mucoid  matter.  This,  however,  is 
charaetetLstic  oteAronie  cystitis. 

Various  causes  may  give  rise  to  acute  cystitis.  Com- 
monly, it  is  tho  consoquonco  of  inflammation  extending 
from  sora«  neighbouring  port ;  rclroccdent  gonorrhtea, 
invading  tho  nock  of  tho  bladder ;  or  on  extension  of  in- 
Bammation  from  tho  prostate,  rectum,  or  kidneys.  In- 
juii&i  also  may  havo  a  similar  iiilluonce ;  such  as  a  kick 
on  the  iicriiiciun  or  poh'ic  fnicturo  ;  but  more  frequent 
OftUM«  arc,  opcmtions  of  litholrity,  rough  or  prolonged 
oatlictcrtsm,  bjeetiona,  or  Uthotomy;  in  tho  female, 
tedious,  or  instrumental  labours;  also  tho  moclianical 
imtJition  of  ft  stono  or  other  foreign  body  in  the  bladder, 
tho  action  of  tho  uriuu  itsiAf.  from  ovor-acidity,  or  from 
distcu^on,  when  rotainod  and  dooomposed.  as  tn  stricture 
or  prostatic  cDtorgcmcnt ;  tho  stimulant  cfTocl  of  cantho- 
ridos.  or  of  some  mineral  poisons,  and  strong  diuretiokj 
Sometimes  oxposuru  to  culd  has  afloctcil  tho  bladder,  ^^| 
I  have  knov,-n  to  occur  from  sitting  on  damp  gras.<i  at  a 
jMcnic ;  and  sometimes  the  diaeaso  is  a  touch  of  the  gouL 
Any  person  subject  to  llio  chronic  form  of  cystitis  is 
liable  to  an  acute  attack. 

(^ittitis  gononUly  commences  suddenly,  and  runs  n 
rapid  course;  tormiuflting,  usiwlly,  in  resolution, — tho 


I  passing  oft  And  ovoq  in  Uio  stage  of  pumlent 
secKtioa,  reco%'ory  is  not  imoommon ;  or  the  dbwnso  may 
subside  into  tho  chruuic  funn ;  but  a  JAtAl  uisuo  uiuy 
occur  from  suppuratiou  in  tho  wall  of  tho  bladder,  loud- 
iog  to  peritonitis,  or  botwMiD  thu  bladder  and  ructum, 
fuUowod  by  urinuiy  iutiltruttun  and  polvic  coUulitts, 
ulceration  or  sluughiiig  of  thu  mucouu  membranu 
Iftking  plaoo  in  tho  won>t  cases.  By  extension  of  tho 
veucal  infliuumutioD,  tho  uKtors  and  luduuys  booome 
iavolvtid,  tbo  latter  being  aSeoted  either  iu  the  form  of 
pyeliUfi  or  nuphritis.  TbU  may  be  accompanied  with 
dilatation  of  the  ureters  and  polriR  of  the  kidney's.  But 
all  these  backward  consequences  of  cystitLi  are  more 
oomiDcaily  found  in  connection  with  retention  of  urine, 
OS  from  stricture  or  enlaigenient  uf  ttio  proElate. 

TmUiiumt. — To  subdue  ucute  iufliuuiuntion  of  tliu 
bladder,  the  plan  of  trefttment  will  generally  consist  in 
derivation,  and  the  administration  nf  alkalies  and  diluents, 
to  roudor  tho  urine  unirritating,  with  the  influence  of 
opium,  to  allay  pain  and  spasm.  liy  porfoct  rest  in  the 
recumbent  iiosition,  the  bladder  is  rehevod  of  the  wholo 
weight  of  the  upward  column  of  blood  ;  and  this  derivs* 
tion  may  be  aided  by  warm  fomentations  to  the  abdomen, 
and  leeches  to  the  perineum.  l*he  bowels  should  be 
kept  comfortably  open  by  laxative  aperients,  which  in 
having  a  dorivativo  action,  remove  also  any  iiitoslinut 
irritation.  A  dose  of  calnmol  in  tho  beginning,  may  be 
followed  by  CAMor  oil  or  salines ;  n  bedpan  being  used, 
so  that  tho  patient  shall  not  riso  up,  and  perhaps  also 
toko  a  cbitl,  whoncver  the  bowels  are  relieved.  Diluent 
drinks,  such  ta  bturley-water,  shuuld  bu  liburully  allowed  ; 
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and  iho  citrato  or  nitrate  of  pota&h,  laif^ely  diluted. 
Thus,  tho  vitntto  may  bo  tAkcn  in  dosos  of  a  scruple  to 
half  a  droolun,  tlirico  daily,  so  w  to  kocp  the  orioe 
noutralized;  taking  care,  however,  oot  to  trouble  tho 
bladder  by  aggntTatmg  tho  froquont  micturition.  Tho 
distrearing  vesical  irritability  is,  I  think,  best  subdued  by 
opium,  in  the  form  of  enema  or  suppository  ;  whilo  the 
continued  inHuence  of  opiates,  taken  internally,  tends  to 
allay  pain  and  o%'ercome  influuimatioo.  Bolladoona, 
hyoscjramus,  and  conium  have  also  some  reputed 
efficacy,  whether  ndministored  by  the  mouth  or  per 
rectum.  The  combination  of  a  sedative  with  an  alkali 
is  often  convenient ;  and  the  joint  action  of  hyosoyamus 
with  liquor  potaBSO!  may  bo  e.^pecially  recommended, 
given  porhapa  in  the  form  of  a  diluent  drink. 

If  cystitis  be  the  consequence  of  jtIitx-ih/cti/  gonor- 
rhoea, the  return  of  urethral  discharf^  sitould  be  soli* 
«ted  by  warm  fomentations  to  the  penis,  or  by  wrapping 
it  in  a  poultice.  Conditions  of  tlie  urin/;  must  also  be 
attended  to,  as  special  causes  of  cystitLi.  ^^1len  the 
urine  is  acid,  with  a  yellowish  and  difHuent  or  purulent 
sediment,  calomel  and  opium — two  grains  to  half  a  grain, 
in  pill — may  Iw  taken  Iwii'C  or  thrco  times  a  day ;  as 
originally  recoinmundod  by  Sir  U.  Itrudia  \Mion,  as  he 
observes,  tlio  urine  L»  alkaline,  with  tho  brovmish  adhesive 
mucous  deposit,  colchiciun  should  be  given,  say  fifteen- 
minim  dascs  of  the  vine,  tlirico  daily,  for  three  or  four 
daya  Tlie  suime  treatment  b  nppltaiblo  also  in  cystitis  of 
a  gouty  character;  but  it  must  bo  coupled  with  scnipuloui 
attention  to  diet.  Cystitis  Tcsulling  firom  canlkari<U$, 
comes  on  us^nally  within  two  or  throo  hours  after  the 
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doso,  or  absorption  from  a  blister ;  although  attended 
with  pain  iu  tho  loins,  and  bloody  urine,  tho  s^-mptoms 
Honn  Bubudo.  perhaps  in  &om  six  to  twelve  hours. 
Bicarbonate  of  potash  and  full  doeies  of  hyoecyamuK  uiny 
bo  given  every  half  hour  for  threo  or  four  houn*;  and 
the  patient  should  lie  down— as,  indeed,  he  will  be  sure 
to  do,  until  the  renal  and  vesical  irritation  have  pasised 
otE  If  a  bhster  be  the  cniiso,  it  riuhC  be  removed  at 
oQco.  and  tho  siirfaoo  thoroughly  KpoQ((ed  frco  of  ev«ry 
particle  of  cantharidos. 

Chrtmic  O^elitU. — This  fonu  of  the  disease  iti  always 
attondod  with  muco-puruli:ni  mattor,  of  an  alkalme 
characbor,  in  the  uriuu ;  and  the  mucous  membrane  of 
the  bladder  has  become  thickened,  velvety,  and  of  a 
dark  colour,  periiaps  encrusted  with  white  phosphatio 
deposit;  tho  \'C6scls  are  much  congcMcd,  and  the 
mnscolar  coat  is  somewhat  li^'pertrophicd.  This  con> 
dition  is  most  marked  when  tho  secretion  has  been 
abundant,  as  catarrh  of  the  bladder  or  c>'ston'h<ea. 

Tho  same  eymptoma  aro  presented  as  in  acute  cystitis, 
modifiod  only  by  tho  chronic  character  of  the  intlummo- 
tion.  The  latter  is  distinguished  by  tho  diischargo  uf 
tliick,  tenacious,  groyiah-whito.  muco-puru!ciit  matter, 
in  greater  or  less  abtmdancu,  and  wltich  gradually  falls 
to  the  bottom  of  tho  vessel  m  which  tho  urine  is  collected. 
This  deposit  appears  as  a  semi-transparent  Jelly,  somo- 
thiug  liko  parboiled  white  of  egg;  and  on  inuring  oS 
tlio  urine,  it  hangs  slightly  odhoront  to  the  vc&sot,  and 
then  slides  down  suddenly  in  a  lump,  or  it  con  bo  poured 
out  in  long  tenacious  coils,  resembling  macim>nl  Tbi» 
ffluooos   Duaa   may  be  tinged  with  blood,  and  often 
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white  streaks  of  phosphiiU)  of  Ume,  being  ii 
•cAablo  ia  Uio  tUkalino  secrctiou.  Tho  urino  iUolf,  acid 
at  first,  bccoiiKs  brownish,  ammooiacal,  and  fiutid.  as  tbo 
urea,  which  consj&te  of  carbotiato  of  ainmoiuik  with  two 
atoms  of  water,  soon  docomposcs.  This  transfonaation 
is  uiduccd,  apparently,  by  tbo  mucoiis  BocretioD  acting 
as  a  ferment  upon  tJbc  rotainoc)  urinii;  wUilo  tho  ara- 
moniacally  idkulino  stato  of  tho  urino,  thus  evolved,  is 
itself  an  irritant  to  tho  vomica]  mucous  mombranc,  and 
reacts  OS  a  causo  in  maintiuning  ibc  cystitiis.  Unlike  ihv 
ftxed  alkali — soda  or  potnith — of  tho  mucous  socrotioit, 
this  volatile  nlkali — ammonia — traiisfumu  the  pus  into 
ropy  mitcus  or  mucoid  pus,  and  pre«ipitati-it  the  jilios- 
pbaUa  of  ammonia  and  magnesia  or  the  triple  phosphates, 
which  alao  oharactorize  the  urine  of  chronic  cystitis. 
In  an  advanced  state  of  the  diHoiise,  tho  congtitutiunal 
s)-mpb)ms  are  those  of  a  typhoid  febrile  condition ;  tiu 
of  shivering  mark  the  occesuon  of  pyiumio  iufootion,  the 
pulse  becoming  extremely  rapid  and  feeble,  the  tongue 
diy  and  brown,  with  great  prostration  and  cerebral 
oppKMBton;  or,  the  supprussiuu  of  uriuury  cxcrotiuu 
denotes  the  stealtliy  supervention  of  uremic  blood- 
poisoning,  attended  with  stmitiir  symptoms,  and  low 
muttiii-ing ;  biit,  in  either  cose,  the  oml  is  near  at  hand. 
Somutiuieji,  however,  nettlior  the  pyiemio  shudder,  nor 
uni:mic  wandering,  is  ominous  of  the  fatal  issue.  Xlio 
patient  sinks  almost  Hud<lonly,  as  if  from  tho  shock  of 
ii\jur^'.  Vet  odd  more  attack  of  bis  old  complaint,  and 
tho  norvowi  system,  shattered  by  yeais  of  suQoring, 
nepoods  no  lunger  to  pain ;  u  brief  period  of  serene 
and  deceptive  calm  might  mislead  the  iuexiKrienced 
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friend  or  rektivo  to  a  hope  of  recovery;  but  soon  tlio 
drawn  aod  colUpsod  features  of  the  wom-dowu  form 
difiiM;!  this  illusion ;  some  flickering  up  of  consoiousneas 
may  afibrd  time  for  parting  recognition,  ero  tho  soul 
seems  to  catch  tho  first  glimpao  of  that  unseen  world 
which  liw  beyond  the  horizon  of  this  world  of  sense. 

CausM. — In  tracing  the  history  of  cystitis,  tho  chronic 
form  of  tho  disease  is  often  found  to  be  a  lingering 
sequence  of  acute  inflammation  of  tho  bladder.  But 
persistent  inflamnaatJon  may  ntso  havo  an  independunt 
origin,  from  any  cause  of  loDg-coiitiuuc<l  vesical  irrita- 
tion :  from  ft  calculus,  or  other  foreign  body,  including  pits 
or  blood  iu  Uio  urine,  lut  depending  on  kidney  disease ; 
or  any  speciw  of  tumour  in  or  acfjoinuig  the  bladder ; 
faomia,  or  cxtiovcrHiou  of  tho  bladder ;  neuralgia  of  the 
vesical  neck ;  or  from  the  retention  and  dooompoitition 
of  lirino ;  as  in  stricture  of  tho  urethra,  or  enlargement 
of  the  prostate,  or  in  spinal  paralysis.  The  latter  dismiso 
is  not  only  a  cause  of  retention,  btit  ^  inflamnmtury 
Btoto  of  the  vesical  mucous  membrane  supervonvs.  iis 
the  lesult  of  impaired  nervous  influence.  The  relief  of 
habitual  over-distension  mth  atony  of  tho  bladder,  ia 
apt  to  induce  chmnio  cystitis ;  not  from  the  loss  of  in- 
nervation, but  of  vascular  support  from  compression  by 
the  retention  of  mine. 

Treat7ne»t.—A&  in  ocuto  cy&tititi,  the  indications  of 
treatment  comprixo :  derivation  from  the  bladder,  coi^ 
rection  of  an  irritant  state  of  the  urine,  and  tho  relief 
of  voaical  irritAbility  and  poiii.  For  the  purposso  of 
oouDter-irritotion — not  ofton.  in  my  opinion,  of  much 
UM) — a  mtutard'iioultico  or  iodiuo  paint  may  bo  applied, 
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occiAionidly,  to  me  supra-pubic  re^on ;  or  a  blisboring 
liquid  of  cantharidine  in  chloroform  to  the  porineum, 
■when  the  nock  of  the  bladder,  more  particularly,  is 
affected.  But  mefLsiirOfi  .should  bo  more  eRpecinlly 
directed  to  arrcat  the  abundant  muco-punilont  discharge, 
and  to  correct  the  alkaline  8tato  of  the  urino.  Tareira 
bruva,  UTa  ursi,  and  buohi),  given  with  the  mineral  acids, 
are  more  or  lew  efficacious ;  but  I  much  prefer  a  con- 
centrated decoction  of  jmreira,  with  diluted  niUrv>-muriatio 
acid,  in  ten  or  lilUen  tninim  doses,  token  three  or  four 
times  daily.  Sir  U,  Thompson  npeaks  of  the  triticiun 
Topens.  or  common  oouoh  graas,  which  he  introduced 
some  years  Hinco,  as  still  maintaining  iui  credit.  "  For 
use,  boil  sloirly  from  two  to  four  ounces  in  a  quart  of 
vater  until  roduoed  to  a.  pint,  tJio  strained  liquor  to  be 
taken  in  four  dusos  dunng  tbo  twonty-four  hours.  The 
alolteriiilla  urvensis,  uiwd  as  an  infusion,  one  uunco  to 
the  pint,  '  lias  ])rovcd  an  admirable  remedy  in  obscuie 
cosoa.' "  Benzwo  acid  rcndera  alkaline  urino  acid.  Any 
acid  is  suitable  only  when  the  urine  is  ilsolf  alkaline, 
rather  than  when  it  becomes  so  by  admixture  with 
alkaline  mucus  in  tlie  bladder.  Then,  alkalies  should 
be  admiiUKtered  to  correct  any  acidity  of  the  urine, 
which  othorwiso,  as  an  irritant,  would  muintiun  the 
vesical  inllniDmaiion,  and  thoncc  the  secretion  of  alkalioa 
mucus.  I  have  found  gallic  acid,  in  pill,  useful  in 
diminishing  tho  iiocrotjon  of  ropy  mucus.  In  some 
cases  1  have  known  ft  passive  vesical  lucmorrbage  accom- 
pany chronic  cj'stitis.  itsuully  in  elderly  patients;  and 
this  hnemorrhogie  cystitis  has  yielded  most  completely 
to  perchloride  of  iron.     Ii^jocliomt  are  safe,  and  highly 


le.  when  no  acuta  sympioma  arc  present, 
especially  pAin  and  blood-stAUwd  urine,  llicy  may  bo 
■edative,  to  quiet  the  bladder,  aa  tepid  water ;  oi-  dccoo 
tion  of  poppios,  in  qimntities  of  not  more  than  two 
ottncea,  and  retained  for  half  a  minute  once  a  day;  or 
■BtringODt  injections,  as  diluted  nitric  acid,  in  tbo  pro- 
portion of  ten  minims,  gradually  iiicrcnaod  to  twenty,  in 
two  ounces  of  wntur.  These  formula;  were  iirst  eancUoned 
by  tho  czporienco  of  Sir  B.  Brodie.     But  others  may 

fbe  employed,  if  not  preferably,  at  least  when  the  former 
ave  failed  or  lost  thoir  cffccL  Thus,  Sir  H.  Hiompson 
]Tocatcs  the  acetate  of  load,  bcgitmiiig  witli  one  sixth 

tof  a  grain  to  the  ounce  of  water  ;  and  next  to  thix,  the 
litrate  of  silver,  a  grain  to  eight  ounces  of  distilled 
rater,  and  gradually  carried  up  to  one  grain  in  tho 

bounce  of  diluent  Of  other  injections  which  have  been 
used,  such  as  solutions  of  bichloride  of  mercury'  or  of 
qoinine,  my  experience  does  not  enable  me  to  otTur  a 
definite  judgment.  Carbolic  acid,  in  a  very  weak  solu- 
tion, two  or  three  grains  to  half  a  pint  of  water,  is  said 
to  have  a  corrective  effect  on  the  urine,  when  fcplid. 
But  I  am  in  the  habit  of  simply  washing  out  tlic  bladder 
with  water  at  blood-tcmperalure — 98°  to  100'  Fahr. 
This  can  be  done  most  effectually  by  moans  of  the 
bladder -injecting  syringe,  and  large  double  -  current 
catheter.  The  injection  had  better  be  limited  to  throe 
or  four  ounces,  thrown  in  with  only  jiist  sullicicnl  pres- 
sure to  bathe  the  interior  of  the  sensitive  and  irritable 
bladder.  By  these  measures,  coupled  with  tonics  and  a 
geoeroua  diet,  to  supiwrt  the  patient  through  the  dreod 
oxhouation  of  chronic  cystitis,  we  may  sucoocd  in  over- 
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coming  tlio  progress  of  Uio  disease.  TbiH,  of  course, 
impUos  Uio  removal,  when  possible,  of  any  causative 
condiUuu.  Hvnco  iho  treatment  for  stone  in  the  bliiddcr, 
or  «  tumour  of  this  oigwi ;  and  of  Uie  various  causes  of 
retcntien,  such  m  stricture,  onlnigcd  prostate.  i)ftra3}-Bis. 
Cyatctomjf  has  been  practised  occasionnlly  for  tlio  relief 
of  chronic  cyatitJs;  the  bladder  being  opened  by  an 
incision  as  for  medioD  lithotomy,  and  a  tubo  introduced 
to  drain  off  the  uriiio  aikI  muco-jnu^iloot  socrotion ;  thus 
to  proTent  any  accumulation  in  the  bladder.  Upon  the 
principle  of  keeping  the  organ  at  rust,  the  diseased  state 
may  subside,  and  with  it  the  exhausting  constitutioaal 
disturbance.  But  the  operation  itself  in\'olvoe  a  oortaia 
amoimt  of  risk,  and  the  continued  use  of  a  tube,  for 
eome  time,  in  the  neck  of  tJio  bladder,  is  more  or  less  ft 
source  of  irritation.  Originally  practised  by  Sir  William 
filixard,  iho  operation  bits  more  recently  been  reRorled  to 
by  Dr.  Parker,  of  Now  York,  l>r.  li  Tiatioy,  of  Georgia,  and 
other  AmoricaD  surgeoui^,  with  variable  renilte.  Cj-sto- 
twny  has  afionied  temporary  relief,  or  no  relief;  and 
cysUtb  has  returned  on  llie  otosuro  uf  the  wound. 

TU1I0I7BS  Ok  MORMD  GhOWTHS   OP    TDK    ^LADDER. — 

Torious  spocies  of  morbid  growths  may  originate  id  the 
walls  of  the  bladder,  and  project  into  its  cavity,  as  a 
distinct  tumour,  having  diflorent  forms;  presenting 
wthor  a  warty  excrescence,  a  pedtincutated  or  polypoid 
form,  or  a  broad-based  mass,  which  occupies  more  or 
loB  the  whole  cavity  of  the  bladder.  Itul  tlio  deiectioo 
of  tho  proscQoo  of  a  tumour  is  more  important,  pno- 
tioolly.  than  the  diagnosis  of  tbo  ^>cdeSk  When,  tbere- 
lore,  a  |H>ticnt  complains  of  vesical  irritability,  of  perhaps 
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1^  duration,  and  of  an  almost  iinromitUog,  and  ex- 
tremely uigent,  character ;  whos  alfio  constant  puiii,  uiul 
muco-purulont  dUchargv  in  iho  uriuc,  wnutd  indicate 
the  supervention  of  cj-slitis;    lliese  miMd  symptoms 
would  beget  the  suspicion  of  some  houtco  of  irritation 
vitbin  the  bladder,  possibly  a  morbid  growth  ;  but  if,  in 
aildiiion,  there  have  been  occa^iiono]  attacks  of  retention, 
partLal  (H*  complete,  and  of  /unnatHria  or  blood  in  the 
urine,  to  the  amount  of  hiemorrbage,  then  the  nature 
of  the  case  becomes  more  evident,  and  the  stirgcon 
proceeds  to  examine  the  interior  of  the  bladder  with  a 
sound.     If,  on  sounding,  he  touches  a  tumour,  and  such 
e:camination  provokes  a  return  of  hirmorrliage,  on  with- 
drawing the  instrument,  he  may  be  nearly  certain  that 
he  lias  found  out  a  vesical  morbid  growth.     But  why 
not  absolutely  certain  as  to  his  judgment  >    Because  the 
supposed  tumour  may  bo  a  calculus  in  the  bladder. 
Now.  under  the  touch  or  stroke  of  the  sound,  a  morbid- 
growth  tumour  is  soft  and  dull — cinittiDg  no  ])6rceptible 
sound ;  a  stono  is  hard,  and  answers  with  a  click  or 
perhaps  ringing  sound;  and  upon  these  points  of  dis- 
tinction mainly  tums  the  diagnoBiB.    Sometimes  Ixith 
tumour  and  stono  coexist  in  the  same  bladder  -,  then,  the 
contmstcd  characters  of  tbu  two  bodies  may  be  well 
declared ;  or  the  tumour  may.  at  times,  conceal  or  mask 
stone.    But  thero  is  yet  possibly  an  exception  to  the 
lUnd   of  distjnctton  otherwise ;  a   tumour  encrusted 
with  calciilotts  deposit  may  be  met  with.    Then,  indeed, 
the  diagnosis  U  always  difficult,  and  may  bo  impossible. 
So  here  I  tc«vo  the  question  for  tbu  moment. 

PiQceeding  to  considor  the  various  i^jtecUa  of  morbid 
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growths  to  which  the  bladder  \»  liMe,  they  may  all  bo 
compriitcd  under  four  doscriplions;  (t)  Fibrous  growth  ; 
(3)  Villous  or  vasculkr  growth ;  (3)  Cuiccr;  cocepholoid, 
Bcirrhiis,  oijithclial,  colloid ;  (4)  Cyais. 

Fibt-otui  growth  springs  from  th©  mucous  roombrMW 
And  submucous  tiasuo.  and  consists  of  their  otcmootol 
suucturos.  Commeaoing  in  tha  fonn  of  n  circumscribDd 
olevfttiou  of  the  mucous  mcmbnuio.  it  resembles  a  warfy 
oxcrOBCODOc,  but  afWrwards  cnhirgo^  And  prujocts  into 
ft  polypoid  form. 

Tho  E}-mptom8  aro  thoso  arising  from  anj  cause  of 
vesical  irritation,  with  obetruclion  jierbaps  to  the  fno 
passage  of  urine ;  and  there  is  also  the  presence  of  a 
foreign  body  in  the  bladder.  Simulating  stone,  cardul 
sounding  may  show  that  the  situation  of  this  body  is 
not  tho  usual  locality  of  a  calculus — in  tho  fundus  of  the 
bladder — and  tho  form  of  the  tumour  may  be  peculiar ; 
besidcH  which  considerations,  the  general  characters  of 
difference — already  mentioned — with  reference  to  the 
density  and  sound  of  a  stone,  when  atnick,  will  deter- 
mine the  diagnoais. 

E?ea  so  vncrmted  growth  may  bo  disUnguLthed  by 
its  fixed  position,  and  the  impossibility  of  passing  a 
sound  around  tlio  tumour,  fn-o  of  the  bladder.  Yot  it 
must  bo  confessed  that  tho  rc«omblanco  to  on  enetfsUd 
calculus  is  thou  sufficiently  perplexing  to  perhaps  baffle 
the  most  careful  exploration.  When  seated  »t  the  nock 
of  tho  bladder,  tho  little  tumour  having  u  linn  consist- 
eooe  may  bo  easily  mistakoQ  for  an  oolarged  middle  tobo 
of  the  prostate,  or  a  polypoid  growth.  Tho  diagnosis  is 
practicalty  unimportant ;  otherwise  than  that,  no  attempt 
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at  reiuoving  the  tumour  shoald  be  mftde  in  doubtful 
cas«& 

This  v{)Ocics  of  vosichi  cxcrosconco  or  polypus  occurs 
moBtly  in  childliood  luwl  youth.  From  an  original  puper* 
by  Mr.  Birk«U  on  tlik  form  of  growth  in  tho  bladder,  it 
^ptMin  that  it  occurred  boforo  the  ago  of  puberty  'm  six 
out  of  ton  cases,  aod  may  oven  bo  mot  vitli  in  an 
mCaul  a  year  old.  Tho  abecnce  of  lucmattiria,  or  less  freo 
h&morrbage,  distinguisbos  librous  growth  from  both  tho 
retnainiog  ffpeoiw — villous  growth  and  ciuiccr.  Ilut>  tlio 
diseaso  runs  itA  course  in  a  abort  period,  varying  from 
about  three  monUis  to  a  year  and  a  half,  and  jKirhapa 
inoi'itably  to  a  fiital  twfuo,  tho  patient  dying  from  tlie 
oODMqucnccs  of  ropoatod  retention  of  urinu  and  exhaus- 
tion. 

Tho  iTMtiMnt  may  always  be  of  a  pallifltivo  character; 
to  mitigate  pain  and  iiritability  of  tho  bladder  by  moana 
of  opiates  or  other  scdativM,  and  tho  uso  of  sttppositories; 
with  occasional  cathetorism  for  the  rcliof  of  rDt«ntion. 
But  tho  removal  of  a  vesical  polypus  can  seldom  be 
accomplished  with  safety,  and  rarely  with  success. 
'Civialo  succeeded  with  a  lithotrits;  and  Warner  with 
a  [tgature — after  dilating  the  urethra,  in  a  fonmlo.  tho 
tomour  being  tlie  size  of  an  egg.  In  like  manner,  ilr. 
Berkeley  Hill  also  removed  a  fibrous  pol}'pu!i  from  the 
t'liuldor  of  a  woman,  by  means  of  a  wire  ifcraseur,  tho 
patient  making  a  mpid,  complete,  and  permanent  re- 
eoTsry.t  ^f  lif'tGeo  casos,  however,  collected  by  Dr. 
.'^uftleben,  in  all.  tho  patients  died,  Hare  one.  Ho  there- 
fore saggostA  Bupnv-pnbic  cystotomy.  )loro  recently, 
•  "UwL  CUt.  Ttmu.,"  tdL  di.  t  ^*^-  *«!•  ^'■ 

ft 
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Sir  H.  Thompson  has  ]»x>poscd  perineal  section,  as  by 
median  lithotomy,  for  exploration  of  tho  biiuldcr,  mid 
for  tho  romoval  of  a  tumour,  vbon  found  to  l>o  prao- 
ticahla  He  thus  succeeded  tn  twisting  off  a  euitply 
tibroid  growth,  about  tho  size  of  a  chestnut,  from  tho 
upper  fundus  of  the  bladder,  pressure  being  made  nbovs 
tho  pubes  to  brin^;  tho  growth  down.  Tho  patieat 
rapidly  recovered,  and  has  remained  freo  of  urinary 
sjTnptotns  for  a  ]>orio(l  of  more  than  two  yenrs. 


fM.  >.* 


ViUotu  or  ttuoular  growth  springs  also  from  the 
mucous  and  submucouH  tii«ue!4 ;  but  tlie  cellular  struc- 
turo  of  this  spe-cies  abotmds  with  large  looped  capil- 
laries. It  presents  in  tho  form  of  innumerable  fine 
villous  processes  or  tufts,  branching  up  from  iho  base 
ia  every  dtrecUon  (Fig.  &).  ^^lion  floated  in  water, 
tliis  growth  appeiUB  as  a  soft,  fiocculent  body,  about  tho 
xLxe  of  a  large  marble,  or  smaller,  according  to  the  state 
of  developmont.  ft  is  situated  usually  on  the  base  of 
■  Boy.  Coll  Snrs.  Mai.,  300S. 
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the  bladder.  Scveml  such  little  tumours  may  coexist, 
girii^  to  tho  interior  of  tho  bladder  a  sluddcd  villous 
appaiuviico. 

No  pocuUftr  s>inptonifl  oharact«rixe  this  species  of 
growth ;  cither  vritU  regard  to  obstniftion.  or  tho  pru- 
KDCO  of  a  foreign  body  in  the  bladder ;  and,  owing  to 
tho  soft  and  yielding  character  of  the  grovrth,  these 
lymptoiuK  uro  loss  marked.  But  tho  pain  and  vesical 
irritability  are  aggntTotod  to  the  highest  degree  of 
intOQsity ;  and  the  luumorrhngo  is  so  copious  and  oft^ 
rocurring,  that  the  Uoody  urine  bespeaks  the  greater 
probability  of  our  hating  to  deal  with  a  vascular  growth. 
Shredii  of  tho  tumour  sometimes  come  away  in  the  urino, 
and.  under  the  microscope,  may  boar  direct  structural 
evidence  not  to  bo  mistaken. 

PallitUiw  meaauree  only  are  available.  Tlio  constant 
hn-monhage  may  perhaps  be  restrained  or  controlled  by 
aatringents;  injections  of  acetate  of  lead  or  nitrate  of 
nlver,  in  weak  solutions ;  while  gnllic  acid  token  inter- 
nally may  somewhat  check  the  tendency  to  blooding. 
At  the  same  time,  tho  patient's  strength  must  bo 
supported  by  such  tonics  as  iron  and  quinine,  with 
Donrishing  food,  in  conjunction  with  opium  internally 
and  per  rectum ;  thus  to  overcome  tho  exhaustion  con- 
sc<inont  on  long-continued  xutlcring,  vesical  irritability, 
and  draining  loss  of  blood.  The  villous  state  of  tho 
bladder  forbids  the  introduction  of  any  kind  of  instru- 
ment; soumling  will  scarcely  detect  the  presence  of  a 
growth  so  BoH  and  flocculent ;  catheteri&m  aggravates 
tho  pain  and  irritation,  and  is  ver}'  apt  to  provoke  an 
attack  of  hu:morrhage ;  while  tho  extraction  of  a  villous 
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tuft  would  be  equally  perilous  and  uiuticcossfiil.  But 
with  ovoTj'  caro  luid  attcution  by  tho  sui;geon,  in  doing 
what  may  bo  dom>,  and  avoiding  impropor  treatment, 
tho  Llanchod,  bloodless  nppoarauco,  Mid  wasted  fona 
of  tho  Kullcror,  at  loogih  UiUs  too  phunly  of  the  almost 
mevitable  issue. 

Otmeer  of  tho  Uaddcr  is  more  common  than  tho  last- 
named  upocies  of  growth.  It  may  originato  in  the  walls 
of  tho  bladder,  springing  usually  firom  the  base  or  neck, 
or  extend  &om  the  prostate,  the  rectum,  or  the  uterus,  as 


FM.  10.* 


a  form  of  secondary  cancer.  The  spodos  is  generally 
OQoephalotd  (Fig.  10)  when  tho  bladder  is  tlio  scat  of 
origin,  and  olwaj-s  of  this  kind  whon  an  outgrowtli  from 
the  prosUte ;  hut  as  an  extension  from  the  roclum  or 
uterus,  scirrhus  may  bo  met  with  in  tho  bladder,  or 
opithcttal  cancer  has  a  uterine  oiigtn.  Colloid  is  of  rare 
occurrence;  yet,  in  a  romarkahlo  caso,  I  found,  after 
death,  the  whole  cavity  of  tho  bladder  blocked  up  with 
o  semi-transparent,  groontsh-yollow,  tremhliug  mass  of 
*  Boy.  OoU.  S<ir.  Mu*..  2003. 
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jelly  ;  AS  if  tho  organ  wcro  fully  diatonded  with  urine  by 
complete  rctontion.  Similfu-  colloid  deposits  bad  tiUceQ 
place  is  tho  rectum  and  utonis,  and  in  most  of  the 
abdominal  vlsoera.* 

The  symptoms  of  cancer  of  the  bladder  aro  not 
peaiUar;  and  yet  taken  singly  and  collectively,  their 
character  can  acarcely  ^1  to  bo  misinterpreted.  The 
pain,  at  first  endurable,  is  rcfurrod  to  tho  luins  and  hips, 
oi  lower  part  of  the  belly,  but  soon  extends  into  the 
perineum,  shooting  along  the  urethra  to  the  glans  penis, 
down  the  thigbs,  and  up  to  the  pubea ;  it  increaiies  in 
severity,  as  a  dull,  aching  pain,  but  is  rarely  lancinating. 
Vesical  irriuibility  is  so  urgonl,  thai  tho  lu'ino  is  ejected 
CTOry  few  minutes,  and  as  ulceration  of  Iho  bladder 
eosoea,  is  expelled  with  sweating  agony.  Tho  somen 
abo  jnay  bo  emitted,  and  tho  contents  of  tho  bowela 
eracuatad,  or  a  prolapsed  orersion  of  the  mucous  mem- 
brane of  the  anus  occur,  during  this  strain  of  the  lost 
few  drops  of  urine.  Profuse  and  gushing  htcmorrhngo 
often  accompanies  or  follows  the  act  of  micturition  ;  or 
the  urine  may  be  bloody,  alkaline,  purulent,  and  fceiid. 
All  these  suspicious  symptoms  are  corroborated  on 
finding  a  tumour  in,  or  involving  the  base  of  the  bladder, 
when  tilted  up  with  the  tiiigor  per  rectum,  an<I  difl'oriiig, 
more  or  less,  in  consistence,  sixe,  shape,  and  ])osition, 
from  enlargement  of  tho  prostate ;  or  by  tho  discovery 
of  a  tumour  at  the  lower  part  of  tlio  abdomen,  in  tho 
region  of  the  bladder.  Sounding  will  also  detect  tlio 
presonco  of  a  tumour,  emitting  a  dull  sound,  as  distin- 

'  ■*  PliiKiplai  of  Siugory."    Bj  Hit  Auttur.    lottodnotory  Elcmait*  of 
fMbobglokl  AutOd))-,  p.  S5. 
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gaolied  from  Ute  click  of  a  fitono  in  the  bladder.  Hut 
ia  such  tiiiiioiir  innligniint  or  benign  f  Constitutional 
Rympioms  oannot,  I  think,  decide  this  question  ;  for  tho 
so-cftUod  cachexia  of  cancer  is  wiroly  present,  oven  at  on 
odviiQcod  stage  of  this  disoiiso,  as  aflectuig  tho  bladder. 
Tho  patioot's  gcncriit  bvtiltb  nud  aspect  is  merely  that 
of  a  person  worn  down  from  pain,  sleeplessness,  and 
loss  of  blood.  But  the  goncnd  Kovcrity  of  tba  bladder 
sjnnptoms  may  roooivo  additional  Higoificonoo  by  the 
detection  of  concor-ccUs  in  tho  urine,  as  raroolod  by  tlic 
microscope.  Yet  the  roHJinbbmco  of  canccr-ocUs  to  the 
rudiutcntary  fonn  of  vesical  eptibeliiim,  will  render  this 
evideaca  equivocal ;  unless,  indeed,  a  mass,  or  on  in- 
filtrated pApilla,  can  be  brought  to  light.  Tho  mora 
amount  of  hicmoirhago  affords  no  indication  as  to  tlie 
nature)  of  the  liunour ;  for  a  >'illous  growth  will  bleed 
even  more  profusely  than  an  cnoophaloid  cancer.  Nor 
does  the  condition  of  tho  blood  passed,  as  pure  and 
perhaps  coagulated,  supply  any  further  evidenee  than 
that  it  probably  [»tx:eed<i  from  the  bladder.  In  a  later 
stage  of  tlio  disease,  enlargement  of  tlie  glands  in  the 
iliac  regions  confirms  the  diagnosis ;  and  tlie  ttimour 
may  present  in  tho  groin,  or  tltcro  may  bo  feculent  urine, 
the  tumour  baviitg  ulcerated  into  some  portion  of  in- 
testine. Tbo  ago  and  sox  of  thu  patient  »bould  also  bu 
takoa  into  account,  Thuii,  Kcirrlius  is  moro  common  in 
men,  and  botwoon  forty-fivo  and  sixty  years  is  the  most 
Uabk  period  in  life.  CahuliM  sometimes  cooxistB  with 
cancer  of  tJio  bladder,  especially  with  the  onoophnlotd 
species ;  and  hero  sounding  may  discover  both  tbo  pre- 
sonce  of  a  stone,  and  tbo  naturo  of  tbo  tumour,  by  tho 
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liooa  tuetnorrhogD  which  foUovrs  exploration  with  tho 
instnimoDt 

Caqcct  of  tho  hUdcIor  admits  of  no  ciiratiTO  treatment. 

£ul  the  aniemic  exhaustion  caa  bo  mvt.  and  life  pro* 

iQged  by  the  Judicious  administration  of  a  supporting 

diet  and  blood^restoring  tonics ;  tho  weanng-down  suD'er- 

can  be  relierod,  and  tho  tormentin^r  vosi<.-al  inita- 

ilit;  can  be  lolled  by  opiates  and  suppositories;  and 

the  resources  of  oxperionoe  may  yet  esfto  the  way,  as  tho 

pUjugh  of  pain  nears  the  end  of  the  furrow.    Retenticm 

uKt  be  relieved  by  careful  catheterisni,  with  an  ola»tJc 

inuncnt. 

Ojfate  an  Bometimos  met  with,  iu  tho  walls,  or  m  the 
cavity  of  tho  bhiddcr.  As  uuw-formatJons,  they  must  bo 
distio<(ui£hG>d  from  tho  sncculi  produced  by  tho  habitual 
ret^-uiiun  i)f  uritio  from  8U>no  or  stricture.  True  cysts 
sometimes  dermoid,  containing  tooth  and  hiur.  Thosu 
formations  have  probably  ontorod  by  idccration  through 
the  walls  of  tho  bladder.  Atiy  vesical  cj'st  may  hocomo 
tho  nuctvus  of  calculous  deposit;  or  some  of  itn  con- 
tents may  be  discharged  in  tho  passage  of  urino.  Hy- 
datid cysxs  have  also  boon  found  in  tho  bladdtrr. 

Tho  diagiiim'i  of  a  vesical  cyst  must  always  bo  ob- 
scure, unless  the  escape  of  its  oontonts  per  urothram 
should  offior  the  opportunity  for  inspootion  or  micro- 
scopic examination. 

TiUiereie  of  the  bladder  is  a  most  serious  afleotion,  but 
happily  of  very  rare  occurrenca  As  part  of  a  consti- 
tutional disease,  tubercular  deposit  takes  place  also  in 
C other  organs,  and  of  the  genito-urinaty  sj-stem  espe- 
cjally;  tlio  prostate  and  kidneys,  or  the  testis  and  vas 
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deferens.  In  fonulw,  the  utonu  b  sometimes  previously 
Affected.  In  the  waUs  of  the  bladder.  thU  deposit  ap- 
poATS  in  Uio  form  of  smnll  j^ranulations,  seated  in  the 
mucoiu  coat ;  aud  nioro  often  at  Oie  baae  or  neck  of  the 
bUddor.  These  points  may  ooalesoe,  but  continue  lo  a 
chronic  state  for  a  long  period. 

This  condition  gives  rise  to  no  peciiliar  sympKnns; 
and  the  diagnosis  is  dotoniiined  chiefly  liy  ne^ive  con- 
aiderations.  Se\'ere  pain  and  «xtromo  inriuibiliiy  of  the 
bladder,  there  may  bo ;  but  these  symptoms  aro  oommon 
to  other  diseases,  as  the  formation  of  a  morbid  growth; 
yet  the  nbsonco  of  obstruction  to  micturition,  and  of 
hwmorriiage  in  any  quantity,— the  failure  to  dificovcr  a 
tumour  or  stone,  will  probably  lead  our  clinical  exami- 
nation from  the  bladder  to  other  nrfrans,  and  thonoe  to 
the  con6titutJ<nial  symptoms  of  tuberculosis. 

The  progressire  emaciation,  taken  aI»o  in  conjunction 
vith  the  age  of  the  patient — usually  early  or  mid  life — 
afford  additional  evidence  oa  to  the  nature  of  the  casa 
Tho  symptoms  of  chronic  cystitis  are  associated. 

Softening  of  tho  tubercular  matter  at  length  ensues, 
and  the  mucous  mombrauo  gives  way,  presenting  an 
ulcer  of  variable  sizu ;  which  bus  a  mggod,  uiidcnuined 
margin,  inlilttated  with  tho  deposit  Tubercular  matter 
is  now  discharged  in  the  urine,  which  may  bo  recognised 
by  tho  eye,  or  dct«ctod  by  tho  microaoope.  UlcomiioB 
somstimM  extends  so  as  to  destroy  nearly  tho  whole 
turlaee  of  mucotis  membrane;  and  then  a  very  large, 
ragged  ulcer  is  found  after  death.  Rarely,  perforation 
takes  place,  and  cxtrarasatiou  of  luinc 

Treatment  must  be  directed  to  the  constitutional  di»- 
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cose ;  ftltbough  iho  supcn'oution  of  chronic  cystitis  will 
ftbo  oogago  the  surgeon's  atlcntion.  But  the  prognosb 
a  Tory  unpropitJoiLs. 

RaMATURU. — Blood  in  the  urine,  or  simply  bloody 
urino.  is  a  trymptom  only,  of  which  diseoso  in  some  pert 
of  tho  urinuy  organs  is  the  cause.  Tho  quantity  of 
blood  discharged  varies;  a  small  proportion,  not  peroep- 
tiblo  perhaps  until  Dubmittad  to  microscopic  inspection ; 
or  an  amoimt  which  may  be  so  Urge  as  to  constituto  the 
groftUr  portion  of  the  fluid  passed. 

Any  admixture  of  blood  aiid  urino  con  Imrtlly  Cul  to 
bo  recognised  by  diffcroaces  in  tho  colour  of  tlie  urinft 
A  small  quantity  of  blood  gives  to  tho  urino  a  brownish 
or  amoky  tint,  and  deposits  as  a  roddish-brown  scdi- 
metit  With  a  larger  quiuitity  of  blood,  the  urino  has 
a  dork  brown,  muddy  colour,  like  chocolate ;  and  a  rod 
aedimont  GUIs  down,  adhoriag  to  the  bottom  of  the 
Teasel.  \\'hoti  nearly  pure  blood  i»  pOHsed,  the  urine 
appears  as  such;  and  retains  nearly  the  same  appear- 
ance on  standing.  On  pouring  a  suspvctcit  sample  of 
bloody  turine  into  a  tcst-tubo.  the  emoky  or  dorkor  cho- 
colate tint  is  even  more  clearly  seen ;  boat  coagulates 
tlia  blood  into  a  browoisb-groy  deposit;  and  a  drop  of 
tlie  urine  under  tho  microecopo  exhibits  the  character- 
istic red  blood-disce.  Both  these  tests,  and  especially 
tho  latter,  will  deolaio  the  prcsenco  of  blood  in  tho 
nrino ;  and  thus  distiii^tsh  hiematurin  from  simply  dark 
reddish-coloured  urino,  arising  from  other  caiLses;  the 
pieeence  of  bile,  rhubarb,  or  other  colouring  mattors,  or 
tho  mere  concentration  of  urinary  secretion. 

Having  found  blood  in  the  urine,  what  tnay  be  tho 
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tource  of  Uutt  blood,  or  tho  sMt  of  tbo  disooso  1  The 
btood  may  ponibly  procood  from  any  i»irt  of  tbo  vrholo 
urinary  systom — from  tbo  kidney,  tbo  ureter,  tbo  bliwldcr, 
tbo  prustabo,  tbo  urotbra.  But  again  turning  our  atton- 
tiou  to  t)io  atatc  of  tbo  urine,  aus  disohargod;  tba  eutmus 
tuir.  of  blood,  uioro  or  less  complot&ly,  pnsoQbs  oertain 
appearances  wbicb  may  gnido  our  judgment  rcAp^icting 
this  meet  important  quesUoa  Wbca  tbo  Lifmaluria  is 
reoal,  the  lurino  will  be  unifonuly  mixed  with  tlie  blood, 
and  perhaps  casts  of  the  urinifcruUH  lubulex ;  when  it  is 
•Tesical  or  prosutic.  tbo  tint  poriien  of  uritio  that  Is 
piuiscd  or  drawn  off  by  tbo  catbuler,  wUl  bo  pale  and  leH 
bloody  than  the  last,  and  at  the  turmioation  of  the 
Htniiun,  pure  blood  only  may  escape ;  wbcQ  proceeding 
firom  the  urethra,  tbo  blood  may  bo  mixed,  but  more 
often  unmixed,  with  urine ;  it  is  )>aa8od  also  in  the  forui 
of  wenudLko  clota  or  costs  of  the  urethral  coaal,  and 
iodepcRdontly  of  micturiliou. 

Many  and  diverse  causes  give  ns&  to  bloo<ly  urine, 
comprising : — diaeasoe  of  the  kidney,  acute  and  chrouic ; 
injur}',  as  blows  or  strains  in  tbo  loimi ;  calculus  In  any 
part  of  the  urinary  tract, — whether  in  the  kidnuy, 
ureter,  bladder,  prostate,  or  urethra;  violent  diuretics, 
08  turpentine  or  canlharidoe;  cj'stJtis;  variooeo  resieal 
TOtos,  oocauonally ;  prostaUo  disoaso ;  eoooor  of  any  part 
of  the  urinar)'  organs ;  villous  tumour  of  tbo  bladder ; 
proetatic  disoaso;  stiicturo  of  the  urethra,  uroUmU 
chanore.  cbordoe ;  strong  ii^ectioos ;  the  hinmorrhagio 
<hathcd8;  certain  blood  diseases,  as  typhoid  fever,  or 
purtHira ;  and  vicarious  hmmorrliage  from  the  bladder  ta 
someUmos  the  source  of  blood  in  the  urino. 
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Trmhtumi.—VxQ  ciuiso  of  lucin«l\irui,— tlio  discftse 
wbcDce  the  blood  emanates, — must  of  course  bo  takoa' 
inU)  consideration  wiUi  the  viow  to  treatment,  in  caoli 
^articuUr  cose.  But  certain  general  directions  sbould 
always  bo  nbsorved ;  namely,  rest,  in  the  rocuiuboni 
poeition,  and  the  administration  of  astringents.  Of  the 
astringentft  which  may  bo  tftkcn  internally,  gallic  acid 
is,  I  tiiink,  most  generally  a\'ailable ;  but  other  rosoiirces 
offer,  in  tlio  fonn  of  the  minunil  acids,  acetate  of  lead 
and  opinm  tn  jiill,  and  other  styptics  of  known  repute. 
When  Uie  hemorrhage  procoods  from  the  bladder,  oil  of 
turpentine  is  specially  efficacious ;  so  also  I  have  found 
the  tincturo  of  porclilurido  of  iron ;  and  cold  nmy  be  ap- 
pUed  to  the  hypogastjio  region,  the  perineum,  or  witliin . 
tho  bladder  by  inJectioiL  lUit  I  aui  in  favour  of  ico>cold 
wotei  enemata,  as  a  general  rule  of  treatment  in  these 
casaB.  The  managemout  of  the  blood  collected  in  the 
bladder,  is  a  questioa  respecting  which  different  opiniona 
are  held,  llie  ooagulum  may  bo  broken  up  and  removed. 
K  fuU-sized  catheter  is  introduced  into  the  bladder,  and 
a  sjriago  being  appUed,  the  blood  is  withdrawn  by 
niotion ;  or  the  bladder  can  be  washed  out  through  a 
targeted  double-current  catheter  (Fig.  11),  using  cold 
water  for  thta  purpose.  After  either  method  of  o\'acu- 
ating  the  bladder, — and  the  latter  method  is  prefer- 
able, — I  am  in  the  habit  of  using  a  weak  acid  injection, 
to  stop  the  recurrence  of  hajmorrhnga  (Jonorally,  luiw- 
ever,  any  disturbance  of  tho  clot  would  seem  to  bo  un- 
neoeasaiy  and  prejudicial.  .  Its  removal  is  apt  to  ro-open 
tho  rossels  and  renew  the  bleeding;  while  the  solvent 
action  of  the  urine  itself  will  most  ftafoly  and  effectually 
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bring  «wAy  the  blood.  The  ui:gent  desire  to  mictiu* 
may  be  ooQLroIlod  by  the  moderate  influonco  of  opiiu 
and  retention  of  nrino  can  be  relieved  by  gontte  catb 
terism,  to  prevent  imy  disbcnuon  of  the  bltiddor. 


DISBiSBS  OF  THE  UlXuDEEL 


Malformayioss. — Tbo  bladder  is  Itablo  to  various 
MDgenital  uuiUbtmatioDS,  which  may  bo  cithur  of  throe 
kinds: — (I)  ExtrovorsioD  of  iho  bladdur,  ariaiug  irom 
a  ooDgeniu)  abeenco  of  ihe  anlcriui-  wuU  of  ibis  orgau, 
with  an  eqtul  deficieocj  of  tho  luitcrior  wall  uf  tho  ab- 
domen, thus  exposing  the  posterior  wall  of  tlio  bloddor 
ks  a  prominent  projection ;  (2)  Absence  of  the  bladder, 
with  certain  abnormal  donations  of  the  ureters, — by 
thoir  direct  communication  with  tho  urethra,  tho  rectum, 
or  the  vagina ;  (3)  Bipartite  bladder,  or  tho  co-exiHtenco 
of  two  or  more  bladders. 

Sxtrovervion  of  the  bladder  Ls  usually  connected  with 
abseoce  of  the  ptibic  Bjinphysis,  leaving  an  inter\'al  or 
gap,  which  may  be  bridged  across  by  a  tibrous  bond  of 
mion  between  the  pubio  bones,  iirom  which  tho  recti 
moscles  diverge  in  the  lower  part  of  tho  abdomen.  Tho 
anterior  wall  of  tho  bladder  being  wanting,  the  posterior 
wall  bulges  forwanU  in  tho  space  bctwovn  tho  muscles, 
ud  may  otoo  form  a  convex  projection,  owing  to  the 
downward  prossuro  of  tho  abdomkud  viscera.  The  ex- 
posed mucous  surface  of  the  bkdder  has  a  bright  red. 
vascular  appearance,  and  presents  the  orilicea  of  the  two 
nreteis,  as  prominent  papiUtu,  about  au  inch  apart. 
From  these  onticcs,  tho  uiino  distils  aud  trickles  down- 
wards, perpetually  moistening  tho  mucous  surface ;  but 
in  some  cases,  the  ureters  having  become  dilated,  tlie 
mine  is  retained  in  thorn,  and  ejected  in  jetting  strcam- 
lota  occosionalty.  Below  the  vstrovertod  bladder,  a  short, 
imperfect  penis  depends,  which  is  flattened  and  cleft 
ibove,  as  an  6pL<ipftdia.<(, — showing  Uio  iloor  of  tho 
urothra,  even  as  far  back  as  the  prostatic  sinus  and 
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cnatA  g&Ui,  with  the  openiags  of  the  ejaoulatory  duct& 
ITio  prosute  itielf  may  bo  ftlwcnt.  but  more  often  is 
rildimentar)',  and  cnrrespon<!B  to  Uie  pubic  gap.  Below 
the  penis,  there  is  a  Hernial  pouch  of  tntogumeat,  contain- 
ing the  testicles,  of  small  size,  with  usually  some  hernia! 
pr»tnision  of  the  bowels  beneath  the  extroverted  bUdder. 

Both  soxes  nre  liable  t,o  thin  malformation,  but  it 
occurs  far  more  commonly  in  the  male.  In  the  female 
the  external  genitals  are  also  imperfectly  dovolopod;  the 
clitoris  is  usually  split,  and  the  labia  diverge  upwards 
te  the  integument  adjoining  the  extrovortt-'d  bladder. 

Yet  the  sexual  function  may  bo  pcrfonnod, — pmh 
ptulor;  and  in  at  least  two  instances,  pregnancy  has 
followed,  and  safo  parturitJoa 

In  both  BOxw,  the  exposed  muoous  membrane  of  the 
bladder  is  very  sensitive,  and  readily  bleeds,  while  the 
continual  diHtiUation  of  urine,  rendered  alkaline  and 
daoompoaing  from  contact  with  the  mucus  of  the  in- 
Bamed  bladder,  thus  produces  excoriation  of  the  parta 
beneath ;  and  perrading  the  unhappy  sufferer  with  a 
constant  odour  of  stale  and  ammontacal  urine,  compels 
him,  or  her,  to  lead  »  life  of  seclusion.  This  wretched 
state  is  rendered  worse,  by  the  absence,  in  most  cases,  of 
the  pubic  symphysis ;  for  then,  the  pelvis  being  loosened, 
and  the  hipa  widened,  the  person  ttius  afflicted  can  only 
shullle  about  from  chair  to  chair. 

TrtalnUTd. — It  might  be  suppased  that  a  malforma- 
tion so  sad  as  an  open  and  protruding  bladder,  would 
long  since  have  engaged  the  attention  of  the  tnio  siii^ 
geon,  who  is  alwa^-s  full  of  compiu^sion,  for  devising 
means  of  relief,  be  the  object  ever  so  loath»oma     Tts 
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Uiero  that  the  heart  most  expands  and  palpitates  with 
fdeasore;  even  as  the  Great  Master  often  seltxted  the 
leprous  outcast  for  the  deanung  operation  of  His  mercy. 
But  some  years  since,  the  subjects  of  extroverted  bladder 
were  almost  imknown  to  the  humble  craftsmen  of 
Stirgciy.  As  a  student  at  University  Collogo  Hospital, 
I  romembor  only  oa«  such  case;  a  poor  lad  who  was 
shown  as  a  natural  or  unnatural  curiosity,  with  his 
little  bag  for  alms-rjiving ;  and  who  went  the  round  of 
the  Metropolitan  Hospitals.  As  surgical  nllcntiou  has 
been  directed  to  such  coses,  patients  bavo  presented 
themsel'ves  more  &e(}tMmtIy  at  hospitaU,  and  in  private 
piActtce.  Me^anicfU  contrivances  of  various  kinds  have 
been  deriaed  with  the  view  of  forming  an  aniticiol  ab- 
dominal wall  over  the  bladder,  and  to  catch  the  urine  as 
it  flows;  thus  pro>'onting  excoriation  and  the  urinous 
odour.  An  india-rubber  bag,  or  urinal,  secured  in  posi- 
tion, may  answer  this  purpose  But  any  artificial  sub- 
stitute requires  great  nicety  of  tit,  and  capability  of 
adjustment  to  the  various  positions  of  the  body.  Ac- 
cordingly, the  handmaid  of  Surgery — mechantsm — has 
here  given  place  to  plaetic  operations,  for  the  purposo 
of  ro»toring  the  doticicnt  abdominal  wall  and  compleU 
bg,  ns  it  were,  the  urinary  bladder.  An  ingenious 
procedure  of  this  kind  was  originally  performed  by  JI. 
Adolphe  Richard,  in  October,  1853;  it  was  founded  on 
•^no  performed  by  M.  Ni^aton,  for  epispadias,  in  1852. 
A  few  years  afterwards — 1859— Pancoast.  of  Philadel- 
phia, tatroduced  the  use  of  two  reversed  flajis  of  inlc- 
gmnent,  taken  from  the  sides  of  the  bladder,  and  turned 
with  the  skin  surface  towards  the  bladder,     In  the  same 
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you,  Dr.  Daniel  A>Tes,  of  New  Vork,  operated  on  the 
auno  priuci|)lo ;  bul  the  skin  around  the  margin  of  Uw 
axpoaed  bliulder  wta  diiuwctod  np.  iind  brought  togetlur 
by  sutures  over  the  raw  surfaco  of  tbo  reflected  flapB. 
Into  thift  country,  an  important  modilication  of  the 
operation  has  gince  been  introduced  by  Mr.  1'.  Holmes ; 
the  rovcrsod  and  superiraposod  flaps  are  taken  from  iho 
groins,  at  tlie  sides  of  the  bUidder,  whereby  a  better 
supply  of  nourishment  is  provided,  from  tlte  recurrent 
branches  of  tlie  common  femoral  artery,  for  primary 
union  to  take  place.  Mr.  John  Wood  has  oomplctod  the 
oporatJOQ,  iQ  all  its  details,  attd  has  been  the  most  suc- 
cessful operator. 

The  operation  now  0<m8i8t3  of  two  stages ;  tho  lint 
to  etfoct  tho  closure  of  tho  upi>or  part  of  the  bladder ; 
the  second,  after  the  intorvnl  of  about  a  month,  to  close 
in  the  luwcr  part*  and  to  form  a  prepuce  and  complete 
the  tirelhra. 

Closuro  of  tho  bladder  may  bo  accomplished  by  re- 
tlecting  two  trianguhu:  flaps  of  skin,  one  on  each  side  of 
the  exposed  bladder,  witli  their  bases  downwards,  and 
attached  to  thf  skin  of  tho  groin  at  I'uupart's  ligament. 
The  apox  of  uach  flap  moet«  tho  otlicr  at  tJio  median  line 
above  tho  oxtroToned  bladder,  so  that  tho  raw  stir&oea 
exposed  by  lifting  tliom  ore  continuous  at  that  point 
Tho  iimor  odgi-s  of  the  flaps  are  mode  close  up  to  the 
bladder,  and  are  brought  together  in  tho  modian  line, 
and  unitcnl  by  intomiptod  wtro  sutures.  Tbo  penis 
may  then  bo  fastened  down  to  tbo  scrotum  by  a  silver 
vira  suture  passed  through  the  fm-uum.  to  allow  a 
free  eeca{)e  of  urino.    Then  tho  angles  of  the  groin 
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and    umbilicAl    incisions  aro    to    bo    united    by    wire 
mttircs. 

In  othor  casos,  tho  bkildcr  niiiy  bo  closed  by  two 
btem]  6iii»,  M  in  tbo  preceding  method ;  but  one  being 
rereraod  with  tho  intflgiimontftl  siirfaco  towards  tbo 
iDueottB  niQmbrano,  and  tbo  othor  superimposed  upon 
the  row  surftce  of  tho  former. 


Fro.  12. 
But  tho  oponttion  now  gonenilly  practised  consists  in 
making  three  flnpn ;  an  umbilical,  of  n  uomowbat  squnro 
ahapo  (Fig.  12).  and  of  large  size,  ombrocing  tho  whole 
width  of  tho  exposed  bkddor,  and  vertically  rather 
longer,  tJiis  tinp  being  rovorsod  towards  tho  mucous 
membrano ;  tbo  two  lateral  groin  Sups  aro  of  pyriform 
^j)u^,  with  tbo  pedunclo  directed  towards  the  thigh  and 


98 


D1SSASE8  OF  T1]E  BLADDER. 


scrotuiu,  and  thceo  flaps  are  superimposed  upon  the  raw 
KurCaco  of  tho  reverned  iimliUicnl  dap,  and  meet  in  the 
middle  lino.  Tho  ude-llaps,  ibus  n^usted,  ore  sociirod 
by  ihroo  or  four  horolip-pms,  trunsfixing  tlio  whole 
tUioknees  of  the  Haps,  and  pastiing  mora  deeply  through 
a  portion,  but  uot  tho  (mXim  tUicknoRi  of  tho  umbilical 
flnp(F^.  13).    Thomirlikoos  oxposcd.by  raising  the  three 
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transplanted  flaps  on  cither  sido  and  above  tho  bladder, 
are  then  to  bo  closed  in,  by  uniting  the  morginB  of  the 
wounds  with  harcUp-pins ;  forming  a  vertical  Uno  in  tho 
upper  or  uinlnlical  wound,  and  two  inclining  horizoninl 
lines  in  the  groin  wounds  (see  Fig,  13)l  .Strips  of  plaster 
also  should  bo  ploocd  in  tho  int«r\-al8  of  the  suturos.  as 
AD  additional  support  to  prorent  any  traction  on  the 
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iotogtDDflDt  These  strips  should  bo  of  sufEciont  length, 
uid  ran  transversely  and  obliqitcly  ucrofis  iho  Abdomen 
and  groins,  to  draw  ihe  integumonl*  lowtirds  tho  middlo 
line,  thus  to  proreut  the  slightest  strain  upon  tho  sutures, 
■nd  allow  the  lines  of  union  to  lie  in  quite  easy  appoHi- 
tion.  For  this  purpose,  &\so,  the  patient  must  bo  placed 
in  bed  in  the  sitting  posture,  and  with  his  kucoii  drawn 
op  and  lied  together. 

Sometimes  the  operation  in  wmptioatnl  by  hernial 
protrusion,  in  some  Hituauon  or  another ;  and  then  tho 
stngeon  will  havo  U>  exorcise  oU  his  ingenuity  in  devising 
the  shape  of  tho  flaps  so  as  to  loavo  that  weakened  part 
«upportod  by  integument,  and  yet  to  corer  the  exposed 
surface  of  vesical  mucous  membrane. 

Completion  of  tho  urethra  and  tho  formation  of  a 
prepueo — according  to  Wood's  operation — "  conHistii,  in 
raising  the  whole  frpnt  of  the  scrotum,  together  with  tho 
skin  cuixriog  tho  lower  HJdo  of  tho  penis — going  deep 
enough  to  include  the  muscular  layer  of  the  dartos — so 
that  these  tissues  form  a  sort  of  bridge  of  skin  connected 
with  tho  groin  on  both  sides.  This  is  thou  lifted  over 
tho  peuis,  which  tho  great  extousibihly  of  tho  parts 
pormitK  easily  to  bo  done,  and  placed  upon  a  bod  or  raw 
Kuriacti,  pro)>arcd  for  its  lodgment  b;  turning  down  a 
collar  or  tlap  from  tho  arched  border  of  tho  bladder- 
oorering  above  (Fig.  14),  and  from  the  sides  of  tho 
urethra  and  [Kinis  below,  aa  far  forwards  as  the  gland.  A 
ttntinuous  thin  wire  suture  hold's  the  deeper  or  i-eversod 
flaps  together,  and  a  single  line  of  interrupted  suture 
ooQDOcta  the  tnuu>pl»nu>d  scrotal  structures  to  the 
bender  of  the  bladder-covering  (Fig.  15).    Tho  gap  in 
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the  Rcrotftl  wall  is  aflcrwani!!  cnsily  closed  in  otct  the 
testicles  by  the  great  ostcn»ibility  of  the  hinder  pan  of 
the  bag,  which  is  left  int«ct ;  the  murginft  of  the  wound 
being  brought  together  TCrtically  by  thickifth  wire  sutures 
that  wilt  not  easily  cut  out" 
As  to  (he  di_^cttUm  of  these  plastic  operations,  Mr. 
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Wood  finds,  that  in  the  fimt  etiige — closure  of  the 
bladder— the  chief  diHiculty  arises  from  the  hemia-Uke 
protniaion  of  the  hinder  vall  of  the  exposed  bladder  by 
llio  Mtion  of  the  abdominal  waIIh  upon  the  contuDfid 
VMooim.  In  the  second  stage — that  of  forming  the  new 
prepUM  and  completing  the  urethra — difliculty  is  duo  to 
the  oectuTonco  of  erections  in  the  imperfect  ponis,  excited 
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perhaps  by  irritation  of  the  sutures ;  thus  displacing  the 
nnited  parts,  or  rupturing  the  newly-formed  adhesions, 
before  sufficiently  secure  to  resist  tension. 

After-treatment. — The  former  difficulty  referred  to, 
is  best  obviated  by  a  proper  position  of  the  patient  after 
operation :  a  sitting  posture  with  the  knees  drawn  up, 
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tied  together,  and  placed  over  a  high  bolster.  This 
relaxes  the  abdominal  and  pelvic  muscles  connected 
with  Poupart's  ligament  completely,  and  also  aUows 
the  urine  to  drain  o£f  by  gravitation  &om  the  raw  and 
adhering  surfaces.  To  prevent  any  strain  upon  the  flaps 
during  defecation,  it  may  be  deurable  to  keep  the  bowels 
confined  under  the  influence  of  opium  for  the  first  fev 
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days,  AS  well  as  to  have  them  freely  open  before  the 
opemtion.  A  Urge  ^onge  in  plared  against  the  perineum 
to  absorb  the  nrine  as  it  drains  avay  ftnm  tlio  supra- penal 
aperture;  ErocUons  are  most  efFoctually  controlled  by 
cotd  applications,  as  by  irrigation  or  ice-bc^  Remorol 
of  the  pim  sbould  bo  rej^ilAted  by  the  course  oX  the 
union.  Probably,  in  about  a  week  some  of  them  may 
be  withdrawn,  leaving  the  Hupport  of  plaster  strips  as 
may  be  neoeacary.  At'  the  end  of  four  or  five  weekly 
union  will  nsnally  have  boon  completed.  Sometiraes 
the  growth  of  hnirs  on  tho  bhwldcr  n«pcct  of  the  um- 
bilical flap  is  A  source  of  irritation  and  delay.  If  tbo 
hairs  can  be  got  at,tl)cy  may  be  picked  out  with  forceps. 
Extreme  cleanliness  must  be  obnerred  Uirouj^hout  Oio 
troatment  by  gently  syringing  tho  margin  of  tho  flaps, 
and  especially  around  the  bladder,  when)  phosptuitic 
dcpo»t  is  apt  to  collect,  which  may  be  dissolved  by 
u^cction  with  weak  acid  solution, 

RenUU  of  Operaiion.  —  Considerable  success  has 
attended  this  operative  procedure  for  the  plastic  repair 
of  extroverted  bladder.  Richard's  case  was  unsuccess- 
ful ;  death  eniiuing  in  nine  days  from  peritonitis.  But 
Ayrcs's  two  cases  were  both  successfiiL  So  also  was 
another  by  M.  Michel  <1868),  in  tho  person  of  a  male 
infant,  fourteen  months  old.  Mr.  Wood  reconU  e^t 
cases  of  operation  ("  Med.  CTiir.  Trans.,"  1869),  in  dodo 
of  which  wos  there  the  slightest  approach  to  peritonitb ; 
and  all  roooi-crod,  except  tho  first,  which  terminated 
fatally,  but  not  in  consequence  of  tho  operation.  The  ulti- 
mntA  success  of  operation,  in  curing  or  rolioving  the  mol- 
/onnation,  has  boon  variable ;  sometimes  a  porfect  result. 
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or  a  oomploW  failuio.  fiomouincs  a  greatly  improved 
condition.  Tho  causes  of  fuiluro  havo  been  sloughing 
of  the  flaps ;  whotbor  from  their  too  tiiiut«d  extent,  or 
their  subscquonc  tension,  ts  from  tho  want  of  support, 
or  the  strain  put  upon  them  in  tho  act  of  dcfocotion. 
Sometimes  the  flaps  may  not  have  partly  perished,  bat 
they  beoomo  atrophied,  owing  to  deficient  blood-snpply 
bom  not  placing  Uie  groin-peduncloH  so  as  to  contain 
^_  the  nutrient  limnches  of  tho  fcmornl  arUii^-.  Peritonitis 
^^hns  seem«d  to  ariiie  from  dLisccting  up  the  umbilteot  flap 
I  too  deeply  or  below  tho  fascia;  especially  nhore  the 
^wpuietfis  ore  thinnest,  jimt  above  the  extruded  bladder. 
^"  DiflptawTnwnJK— Under  this  title  I  propose  to  notice 
briefly  two  forma  of  DispUcement,  which  as  relating  to 
tho  Bladder  arc  occasioniilly  met  with  m  prnctico; 
Prolapsus,  and  Hernia.- 

Prolapau«  may  occiu*  in  females,  the  bladder  Calling 

wn  with  tho  anterior  wall  of  the  vt^na ;  iu  tho  form 

A  rounded  swelling  within  ibo  labia,   or  perhaps 

appeariitg  externally  between  the  thigha.    This  tiunour 

it  left  and  fluctuating  to  Uie  touch,  ecipecially  when 

lire  ii  made  above  the  pubcs;  and  the  transverse 

ngn  of  tJio  vagina  may  bo  soon.  imlc»i  the  swelling  bo 

very  tense.    The  comprOKsible  cIiaiHcter.  and  the  nize 

uf  this  vaginal  swelling,  wilt  vtuy  with  the  more  or  less 

distended  Htate  of  the  bladder ;  and  after  micturition, 

utdy  a  lax  condition  of  the  vaginal  wall  may  remnln. 

pMsiiig  the  finger  on  to  behin<l  the  tumour,  the  os 

Dteri  may  bo  felt,  having  a  direction  downwanbi  and 

baekwards;  and  this  uterine  retroversion  arising  ^m 

the  bulging  tension  of  the  vaginal  wall,  in  &ont,  there 
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can  bo  do  doubt  that  tho  case  is  not  onv  of  proIaptiK 
uttiri,  and  which  is  a  more  common  affection.  Prolap- 
sus of  Uic  bUdilor  is  attonded  with  eomo  bou-ing-down 
sensation — strotching  oven  from  iho  navel,  when  the 
bhtdder  is  full ;  and  coostont  vottical  irritability  urges 
to  frequent  and  straining  micturition  ;  but  with  incom- 
plete efToct,  as  the  fundus  of  the  bUkdder  sull  rcmainB 
fiill;  and  while  repented  oflTorts  gradually  increase  the 
prolapsus,  partial  retention  of  urine  at  length  provokes 
chruutc  cystitis.  Surgical  reUef  is  nought  sooner  or 
later,  for  the  bladder  is  not  quiet  in  any  state ;  whether 
moderately  fiiU  or  partly  emptied.  A  catheter  is  intro- 
duced, aitd  tJiea — in  addition  to  the  vaginal  tumour  and 
vesical  symptomfi — the  Btirgeon  can  plainly  feci  the  point 
of  the  instrument  in  tho  vagina,  when  turned  down  into 
the  fundus  of  tha  bladder ;  and  trom  which  receptacle 
A  quantity  uf  turino  may  be  drawn  ofV,  below  tlio  level 
that  the  patient  could  expel  Dy  tilting  up  the  vaginal 
wall  with  the  fingers,  the  bladder  is  readily  emptied ; 
and  this  natural  mode  of  relief,  aidod  by  au  inclined 
position  forwaids,  tbe  patient  may  herself  have  loomt 
by  cxiiurioiico. 

Tbo  eaute  of  this  prohtpeed  state  of  the  bladder  is 
KO<ai  diecovored.  The  patient  has  a  large,  relaxed 
vagina ;  vhich  may  bo  the  result  of  anything  that  has 
impaired  the  natural  tone  of  the  passage.  Commonly 
arising  &om  repeated  pregnancy,  and  tedious  or  difficult 
laboiu-,  this  state  of  the  parts  is  found  mostly  in  women 
who  have  bomo  many  children,  and  in  rapid  succession. 
Sometimes  also  in  women  who  are  weakly,  and  subject 
to  leuconhoEA,  the  vagina  is  naturally  so  hix  that  jiro- 
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l^as  of  iho  bliidikr  seems  to  bo  ever  impending.  But 
a  natunJly  lax  penntfum,  vhicli  readily  yieltis  imdcr 
any  stmioisg  effort,  is,  so  far  as  I  hftve  observed,  ratlior 
a  prutociivo  support  against  tlie  descent  of  the  bladder 
—or,  iudoed,  of  the  uterus. 

Prolapsus  of  the  bladder,  through  the  urethra,  in  tho. 
le,  is  a  very  rare  fcmn  of  displacement,  yet  prac- 
!y  important,  as  tho  projection  may  bo  mistaken 
B  polyi>otd  urethral  growtL  Tho  late  Mr.  Crosse, 
sonr.,  met  with  a  remarkablo  case  in  the  poisou  of  n 
child,  under  three  years  of  age ;  a  tumour  projecting 
from  the  external  urinary  meatus  vaa  the  size  and 
shape  of  a  walnut,  and  having  a  bright  scarlet  colour, 
with  a  granular  surface,  it  looked  like  a  vascular  growth. 
As  such,  the  medical  attondant  would  havo  removed  by 
ligature  that  which  proved  to  bo  a  knucMo  of  tho 
bladder.  Jfr.  Crosso  rctumod  it  up  tho  dilated  urethra ; 
and  althoi^h  the  prolapsus  had  been  of  considerable 
duration,  it  did  not  rc-appoar. 

Hernia  of  the  blikddcr,  alias  CystoctU.  is  another  di»- 
ploosment  of  very  rare  occurrence.  The  protxusion  may 
take  place  in  either  of  tho  ordinary  sittiattoat,  as  tn- 
yuinat  or  femoral  hcruia ;  but  it  has  boon  met  with 
ulso  AS  a  perineal,  an  oUnralor,  or  on  iachiatie  hernia, 
in  tho  female,  femoral  and  vaginal  cystocelo  occur, 
although  rarely.  A  tumour  of  a  softened  comprossiblo 
chnmcter  appears,  say  in  the  groin,  and  descends  into 
the  acrotimi ;  thus  resembling  an  intestinal  protrusion — 
an  «nUroetsle.  Dut  certain  peculiar  and  distinctive 
«3rmptom»  may  be  oKiervod.  The  size  of  this  swelling 
iit  scarcely  affiKtod  by  coughuig,  and  which  gives  only 
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a  alight  irapiUse,  nor  hy  Iho  position  of  Uio  patient, 
stimdiDg  up  or  lying  down ;  the  swelling  varies  in  size 
08  the  bladder  is  emptied,  luid  filht  itgain.  On  coni- 
prosaing  the  tumour  during  the  act  of  mictuntion,  or 
with  a  catheter  in  the  bladdor,  the  quasi  intostJnal 
protttuion  subsides;  but  it  returns  with  tho  ro-nccumu- 
laticHi  of  urine.  The  unaiil<yd  iicl  of  mivturition  may 
not  reduce  tho  HvrelUng,  for  tlio  protruded  portion  of 
the  bladder  Rtill  remiuns  full  of  urine  ;  and  this  partial 
retention  is  attended  with  incessant  vesical  irritability, 
and  frequent  dcsira  to  pnas  water — another  symptom 
which  di8tiiiguiflho8  cystoceto  Irom  intcxtiniil  hemin.  A 
eerotai  cystooolo  may  amulalo  hydrocele — both  are 
fluctuating  tiunours ;  but  bydrooelo  ia  irreducible,  except 
when  congenital,  and  then  the  transparency  of  the  dis- 
tended tunica  vaginalis  may  contrast  with  the  opacity 
of  a  prfitruilod  bladder. 

Vesical  homia  Booms  to  originate  in  a  relaxed  and 
enlarged  state  of  tho  bladder — an  atonic  condition, 
coupled  with  tho  retention  of  urina  The  distended 
Mftdilor  yields  Interftlly,  more  roiuUIy  thiui  in  any  other 
dirccttiin.  and  thus  niacliiug  tho  intomul  abdominal  ring, 
it  may  portly  protrude  through  the  inguinal  canaL  At 
Grst,  there  is  no  peritoneal  investment — oo  sac;  hut 
when  tho  fundus  of  the  bladder  descends,  the  peritoneal 
covering  prc»>cnts  a  sac.  Sometimes,  an  ordinary  intes- 
tiual  and  omental  homia  co-exists,  and  this  protrusion 
descends  in  front  of  the  e^-stic,  behind  wbtoEi  lies  the 
spcrmfttio  cord.  In  some  cases,  tho  protruded  portion 
of  bladder  has  contained  not  only  urine,  but  also  one  or 
more  calculi — formed  apparouOy  In  confiequonoe  of  m- 
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Untion.  With  Any  symptoma  of  etone.  sounding  thon, 
of  conrw.  will  not  detect  the  calculus.  When  aituifctcd 
in  the  groin — as  a  cystic  bubonocele,  the  stone  has  bocu 
mistaken  for  a  bubo;  on  odd  mistake,  oonsideiing  oil 
.the  diflerent  circumstances  of  the  two  oases. 

The  trtatmeni  of  cystocole  is  simply  tliat  of  hernia ; 
the  protrusion  should  bo  reduood.  and  kept  up  by  a 
truss;  or  when  iireduciblo,  a  suspeosor)'  bag  muet  be 
wom,  and  the  heruiatod  portion  of  bladder  should  bo 
oomiirMScd  to  empty  it,  during  micturition. 

In  the  event  of  an  oporauon,  owing  to  strangiilAtion, 
the  surgeon  will  remember  the  peculiarities  of  the 
hernia  nith  which  he  has  to  deal :  —  the  abtience, 
Bsually,  of  a  peritoneal  sac  to  the  bladder;  and  the 
possiblo  oo-exiatence  of  an  intcetina]  hernia,  with  a  sac, 
orerlaying  the  cystooelo,  which  may  have  become 
thickened  and  otherwise  changed.  Should  the  vesical 
(notnteioD  contain  a  stone,  this  should  be  returned 
into  the  cavity  of  the  bladder ;  and  afterwards  re- 
moved by  lithotomy  or  Uthotrity.  But  a  stone  has 
been  extractod  by  direct  incision  into  tho  protruded 
pcatioa  of  bladder,  and  without  any  unfavourable  con- 
soquencea 

Congenital  bomia  of  tho  bladder  is  occasionally  mot 
with,  08  depending  on  the  abaenoe  of  the  symphysis 
pubis ;  a  similar  defect  to  that  which  co-exists  with  ex- 

veiHiou  of  tho  bladder. 

Ibjubies.— Tho  bladder,  lodged  within  the  bony  walls 
of  tho  pelvis,  is  less  liable  than  many  other  organs  to 
external  injury,  a«  wounds  or  rupture,  and  displace- 
ments ;  aad  only  oocaaiooally  to  tho  intrUKion  of  foreign 


bodies  from  without,  through  the  urethra  or  by  gun-shot 
pcnotmuoQ :  but  it  is  vcrj*  commonly  the  roceptacld  of 
urinary  concrctiutiu  or  culcuU, — which  from  boUi  a  clini- 
Cftt  And  surgical  point  of  now  coastituttxt  a  subject  of 
such  iuUtroKt  and  importanco,  that  I  shall  dovoto  tho 
next  chapter  to  its  special  consideration. 

LoMToium  of  tho  bladder  occura  not  tmfroquenlly 
with  fracturo  of  tho  pelvis,  this  nddJtioiml  injury  being 
a  most  soriouH  complication,  in  consequence  of  tha  ox- 
travASfttion  of  urino.  An  open  wotmd,  as  by  a  bullet, 
may  allow  the  urine  to  escape  frooly,  oxtomoUy;  and 
rooo\*oiy  has  then  boon  known  to  ensue.  SevonJ  such 
00808  arc  rchitcd  by  Guthrie  and  by  lliomsoa  as  having 
ooourrod  at  the  battUt  of  Waterloo. 

Ruptaiv  of  the  bladder  in  aUo  not  very  UDOommoa,  as 
tho  result  of  blows,  lucks,  or  contusions  on  tho  lower 
pan  of  tho  abdomen,  especially  when  tho  bladder  is 
fully  distended  and  risea  above  tho  pubes  In  coutuct 
'with  the  abdominal  wall  Thus,  this  accident  may 
happen  from  a  fall  in  irrestting.  the  uppermost  man 
coming  down  upon  his  antagonist,  or  &om  running 
against  a  post  in  tho  dark,  an  instanoe  of  which  Listoo 
relates.  In  that  case,  a  large  calculus,  which  nearly 
occupied  tho  bladder,  was  shattered  into  fragments  by 
the  ctHQOUSsion.  Atrophy  of  the  bladder  would  pra- 
diapose  to  Uooration ;  and  thus  from  paralj-sts.  the  walla 
of  tha  0T:gan  becoming  softened  and  aUenuated,  are 
liable  to  bo  |>erforatod  by  the  careless  manipulatioQ  of 
an  instruuicut,  or  comprassion  of  tho  abdomen  uuy 
produce  rupture. 

Tlio  nymptonu  of  a  lacerated  or  ruptured  bladder  can 


DISEASES  OP  THE   BLADDER. 


109 


scATCoIy  fail  to  attzact  attention.  The  patient  is  seized 
vitb  a  sudden  and  intense  buniiug  pain  in  the  lower 
pan  of  the  bcUy,  with  immedinU)  collapo,  and  inability 
to  pass  water,  or  only  a  little  bloody  urine  comes  away 
throuf;h  the  urothra,  while  Uio  abdomoa  bucomea  tense; 
all  thoKo  symptoms  having  ftiisen  from  Bome  such  injury 
as  we  hare  already  noticed.  On  introducing  a  catheter, 
the  bUdder  is  found  to  be  empty,  or  a  small  quantity 
of  bloody  urino  is  drawn  oft  If  the  instrument  pass 
tbnugh  a  rent  into  the  peritoneal  cavity,  uioro  bloody 
urine  may  bo  drawn  off,  the  stream  ebbing  and  flowing 
with  the  respiratory  movemenU.  In  gun-shot  injurj-  im- 
plicating the  bladder,  the  urine  may  perhaps  be  seen  to 
escape  through  the  track  of  the  wound.  Estravnsation 
of  urine  is  more  or  less  perilous,  according  to  whether  it 
takes  place  into  the  peritoneal  cavity  or  into  the  cellular 
tissue  of  the  pelvis ;  this  ditlerence  depending  on  the 
situation  of  the  rent  in  the  bladder,  as  above  or  below 
the  reflexion  of  the  peritoneum.  In  the  one  case,  fatal 
peritenitis  speedily  ensues ;  in  the  other,  diU'iise  celluhtis, 
SDd  a  lees  rapid  and  surely  fatal  tcrminatioa 

TrecUmenl  must  bo  dircctod  to  the  iiumodiato  pre- 
vention of  yet  fiirther  extravasation  of  urine.  A  ftilU 
isizcd  gum-elastic  catheter  should  be  passed  into  the 
bUdder,  and  retained  by  tapes;  that  the  urine  may 
dribble  away  as  fast  as  it  descends  into  the  bladder. 
Any  appearance  of  urinary  infiltration  presenting  ex- 
ternally, must  bo  at  onco  mot  by  froo  incisions,  so  that 
the  noxious  fluid  shall  escape,  and  sloughs  also  as  they 
form.  The  lateral  operation,  as  for  stone,  affords  a  rooro 
free  drain  to  the  urine ;  and  this  procedure,  due  to  Dr. 
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Walker,  of  IVwton.  has  been  practised  with  success — ftt 
least,  ^hen  the  TosiciLl  Incemtion  wiui  outside  tho  peri- 
toneum. When  the  peritoneal  pouch  beliind  tho  bladder 
U  the  Heat  of  oxtrarnsation,  as  indicated  by  its  fulness 
and  flucUintion,  the  nrine  idiould  be  drawn  off  do- 
[icndeully,  by  puncture,  wit!)  a  long  trocar  and  cannula, 
through  tho  latenU  incision.  In  a  case  of  vesical 
nipturo,  involving  tho  peritoneum,  Mr.  Erskino  Mason 
having  thus  evacuated  tho  urine,  tho  patient  rooovorod 
This  prompt'  inUrferenoe  may  succeed  in  ciicumscribing 
the  infiltration,  and  in  time  for  a  harrier  of  lymph  to  ba 
thrown  out,  ere  the  supervention  of  blood-jtoisoamg. 
Fvritonitis  is  loss  under  control ;  for  although  tho 
CAtheter  commands  tho  bladder,  the  urine  alrondy  ox- 
tnTM*t«d  and  imprisoned  within  tho  peritoneal  cavity, 
■UU  maintains  tho  inflammatioo.  This  also  will  be 
reduced  by  puncturo  of  the  cul-de-sac  through  tho 
littoral  oporalioa  Cystotomy,  as  thus  performed,  is  a 
moro  promising  method  of  treatment  than  abdominal 
section  shove  tho  pubes,  for  the  evacuation  of  urine 
from  tho  peritoneal  cavity,  when  a  catheter  cannot  be 
pMBOd  thonoo  through  tho  urethra,  and  the  aivity  washed 
out  Dr,  Thorp  scorns  to  have  suoocoded  in  the  loiter 
'niy ;  and  in  a  case  by  ]>r.  Walter,  supra-pubic  cystotomy 
also  proved  succoRsful.  Vet  when  this  procedure  was 
combined  with  closure  of  the  rent  in  tliu  bladder,  by  con- 
tinuous catgut  suture,  the  result  was  unsuccccaful  in 
the  hands  of  Mr.  Christopher  Heath,  and  in  a  proi'ious 
case  obo,  by  Mr.  WiUotu*  The  general  treatment  consists 
in  the  watched  aduunistratiiH)  of  opium  and  stimulaoU, 

■  "  M«d.  Clitt.  Tnda.,'  fot.  tui. 
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witli  wlistovcr  nourisblnj;  food  tbo  stonuiclt  will  accept 
to  Huatuin  life  ibrough  the  long  oourae  of  exbausLioa. 

RMptum  of  tJic  Hitter  \a  a  raio  kind  of  injury,  but  it 
has  beeo  IcDown  to  occur  from  extenuU  violonco,  and 
recovery  is  not  altogetber  hopeless.  Id  a  case  rccordod 
by  Mp.  Stanloy,  a  large  colloctiou  of  urino  formed  aroiind 
tho  rent  in  tho  ureter,  ok  a  circumKcribod  and  llucttiaiing 
sweUing,  which  was  repeatedly  tapped.  Ruptured  peh-ia 
of  tlie  uro(or,  in  another  case,  led  to  the  fonnadon  of 
a  nmihur  cystic  ooUocUou  of  tirino  behind  tho  pori- 
tooouni )  and  no  hiss  than  six  pinU  woro  drawn  off.  at 
ooe  sitting.  But  tho  patlont  died  about  ton  wooks  after 
(b»  acoident. 

Fffmgn  BocIu-a — Various  fbroiga  bodies,  such  as 
portions  of  culholcrs,  hits  of  pencil  or  tobacco-pipe, 
glass,  or  wax,  n  hatr-piu,  and  all  sorts  uf  odd  things,  too 
Qumorous  bo  mention,  aro  occasionally  thrust  into  the 
bladder  through  the  urethra.  C'Athoteis,  whether  metallic 
or  old  elastic,  which  have  become  brittle,  are  apt  to  broak 
in  the  curve  or  near  tho  eye,  while  using  the  instrument. 
Both  sexee  have  indulged  in  such  practice,  whether  from 
some  feeling  of  idle  curiosity  or  morbid  projioiisity.  Any 
substance  thus  introduced  is  usually  of  some  length,  and 
lying  perhaps  across  tho  bladder,  is  rarely  expelled  in 
pasRing  water;  it  must,  tlierefore,  be  extracted  atirgicalty. 
This  may  sometimes  be  accomplished  with  a  lithotrite, 
by  catching  the  body  in  its  long  axin,  or  by  cnishing  it, 
ag  a  atone ;  but  when  the  substance  ia  soft  or  brittle,  it 
is  better  to  have  recourse  to  the  operation  of  lithotomy, 
rather  tlian  t>erchanco  leave  a  portion  or  fragmout  behind 
In  tho  bladder.    Knowing  the  size  and  shajio  of  Iho 
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foreign  body,  tho  median  opentioD  can  be  moro  fre- 
quently RcloctctL  But  no  opwMavo  piocoduro  nood  bo 
taken  immodiately,  tmless  bUdder-symptoniH  ore  urgent ; 
for  sometimes  the  foreign  intruder  13  ejected  through  the 
urethra,  and  when  least  expected,  even  more  easily  thui 
it  entered.  Having  failed  to  extract  a  hair-pin  from  tho 
bladder  of  a  young  woman, — after  crushir^  the  calculus- 
concretion  luvuud  it,  and  fully  dilating  the  urctlira,  the 
pin,  thus  relieved,  worked  its  vay  out  on  n  faTourablo 
opportunity.  Tho  miilo  urethra  is,  of  coureo,  a  less  con- 
venient cbanoel  for  tho  natural  discharge  of  any  sub- 
stance from  the  bladder. 

Bullets,  bits  of  clothing,  or  other  bodice  are  somotimcs 
lodged  in  the  bladder  by  gun-shot  wound,  impUcotmg 
this  organ.  Any  such  body  must  be  removed  as  circum- 
stances permit.  Mr.  Dixon  has  collected  fifteen  cases 
where  the  ball  had  entered  the  bladder,  either  in  the 
first  instance,  or  in  consequence  of  abRces.4  and  ulcera- 
tion ;  and  in  ten  of  these  cases,  the  ball  was  extracted 
by  the  operation  of  lithotomy,  with  successful  results. 
Of  tho  rt.'mainiQg  Eve  cases,  the  issue  is  not  recorded. 
Foreign  bodies  impacted  in  the  rectxmi  occasionally  find 
their  way  by  ulceration  into  the  bladder. 

Whatever  may  be  tho  kind  of  foreign  body  in 
bladder,  it  »oon  becomes  encrusted  with  calc 
deposit ;  and  by  thus  increasing  the  dilliculty  of  its 
extraction,  while  as  a  porsisient  soarce  of  irritati<H], 
chronic  cystitis  Rii)H;rvcnes,  the  result  of  any  operative 
procedure  may  bo  un-succeisful. 

In  tho  female,  foreign  bodies  con  bo  removed  moro 
readily  from  tho  bladder,  owing  to  tho  urethra  boing  of 
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larger  size  and  more  dilatable,  while  the  shorter  extent 
and  straighter  course  of  the  pasaf^e  also  facilitates 
extractioD. 

Worme  of  various  species  have,  in  rare  instances,  been 
discharged  from  the  urinary  bladder.  How  they  get  in 
and  how  they  creep  out,  is  part  of  their  natural  history. 
The  ascaris  lumbricoides  or  round  worm,  and  the  a. 
venaicularis  or  thread-worm,  both  of  which  species 
inhabit  the  intestine,  may  escape  through  a  recto-vesical 
fistula.  The  strongylus  gigas,  occasionally  infesting  the 
kidney,  passes  down  the  ureters.  The  spiroptera  hominis 
were  discharged  fi-om  the  bladder  of  a  patient,  for  a 
period  of  thirty  years,  whose  case  is  mentioned  by  Sir 
W.  Lawrence ;  and  many  of  the  dactylius  aculeatus,  a 
small  round  worm,  were  voided  from  the  bladder  of  a 
female  child,  in  a  case  authenticated  by  Mr.  Curling. 
Hydatids  also  have  been  known  to  travel  out  by  the 
urethral  passage,  in  rare  cases,  recorded  by  Dr.  Sieveking 
and  Mr.  Simon.  Dermoid  cysts  sometimes  ulcerate  into 
the  bladder,  and  discharge  their  contents — teeth,  hair,  or 
other  constituents.  But  the  surgeon  may  be  glad  to 
turn  from  things  which  are  rare  and  curious,  to  resume 
the  course  of  experience  that  concerns  him,  far  more 
commonly,  in  the  practice  of  his  art 
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CHAPTER  III. 

UBIXABT  CALCOLUS— LITHOTOMY  AND  LirBOTBITT. 

I  KOW  approach  a  Biibject  around  which,  as  a  central 
figure  in  Stirgcr)'.  has  gAthered  a  vast  array  of  detaj], 
and  thfl  difficulty  lies,  not  in  the  cxchtsion  of  much 
which  mighl  bo  introduced,  but  in  the  selection  of  that 
which  will  best  exhibit  a  faithful  vicir  of  the  whole; 
just  as  an  artist  dcsiros  to  cateh  tho  lineaments  of  his 
attractive  model,  that  he  may  at  least  present  a  por- 
tnituro  true  to  life.  Tho  dcRoriptive  representatioD  of 
tho  subject  on  which  wc  are  entering;,  may  be  taken  from 
my  general  work  on  'Surgery;'  but  the  picture,  as  it 
were,  will  bo  finislicd  mora  completely,  by  throwing  in 
much  practical  detail,  more  suitable  to  tho  character  of 
this  special  treatisoi 

Urituijy  ealeiiius  signifies  a  concretion  of  one  or  more 
of  the  constitutcnw  of  tho  urino.  fonning  a  hard  mass  or 
stone.  Hie  protluction  of  such  calculus  will  bo  noticed 
in  connection  witli  tho  patholofcy  of  urinarj'  diseases ; 
but  the  seat  of  origin  may  be  either  in  the  kidney  or 
tho  bladder,  pving  rise  to  caIcuIub, — renal  or  twmeail 
Usually,  it  originates  in  the  kidney,  and  subsequently 
dGscends  through  the  ureter,  ns  a  small  stone,  into  tho 
bUdder,  where  it  increases  by  fiirtticr  coDcrotion. 
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RexAL  Calculus. — A  stone  fontiing  in  tho  pelvis  of 
the  kidnojr  iD*y,  or  niAy  not,  be  attended  witli  jwia  or 
other  s^-mptoms  of  nephritic  irritation.  Frequently,  it 
remAJiu  quiescent  asd  unsuspected  when  lodged  in  this 
diUt^  portion  of  ttic  ureter  (Fit(.  16).  It  nifty  thoro 
attain  a  laij(o  size  and  remarkably  irregular  shape,  beinj? 
moolded  to  the  pelvis  and  c&lioes  of  tbe  ureter  within 
the  hiliis  of  the  kidney.  Absorption  of  the  kidney-sub* 
stance  reeults  from  the  coalinued  pressure,  and  this  is 
attMided  with  pain  in  the  lumbar  region  aod  symplotns  of 


rio.  It.— 8t  JAuj-*  lt«|K  MuK.  n,  a.  as.  C»1c»Iiui  In  tlia  pdfla  o( 
Udiuj  1  tliR  •(■iiw  ho*  Iba  (unu  ukI  tiia  «t  an  tieatn,  aiid  it«  mirfMM  ii 
hmn  vtUi  liftnl.  aiHAotu  pnijcMioiuL  Prabkblr  oxaUtc  ot  lima.  I'aticat 
dial  of  tubM^lar  iMiiin^tu.  with  oaHtiv  in  boUi  \\xagt,     (Or.  Aldnnon.) 

ne])faritis.  In  raro  cases,  abscess  has  been  knoYm  to  eruite, 
aod  the  stone  dischftrgod  through  an  aperture  in  tho  loin. 

A  tmaU  stone  in  tho  pelvis  of  tho  kidney  usually 
detccnds  through  tho  urot«r  into  tho  Madder;  it  gradually 
inercaaos  in  dzo,  as  a  vesical  calculus,  by  accumulating 
concntton  on  iut  surface 

Tho  tlfuceni  or  passage  of  a  renal  calculus  is  nccom- 
paouxl  with  more  or  ks  severe  pain  and  coaititxitional 
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disturbance,  in  projiortioii  to  the  luzo  and  »hape  of  tbo 
stano.  A  emaH.  euiootli  stone  may  ile«oond  without 
occAsioniug  uuy  noUblo  suflcring.  A  lArgor-sizod  and 
rough  sLono.  as  a  mulbciry  calculus,  descends  with  much 
difliculty,  and  catisos  proportionato  agony.  Aftor,  per* 
hnps,  somo  symptoms  of  nephritic  irritation,  the  p«ticnt 
is  seized  with  sudden  and  excruciating  pain  in  the  loin. 
extending  down  the  coiu^o  of  the  spomutlc  cord  to  the 
testicle,  which  is  often  retracted,  and  down  the  thighs. 
This  agony  may  double-np  the  patient,  and  muko  him 
roll  on  the  ground,  vainly  socking  and  imploring  relief. 
It  is  worse  to  boar,  and  to  witiioss,  than  tbo  pain  tn  pass- 
ing a  gall-stone  Bloody  urine,  vesical  irritability  and 
frequent  micturition,  with  vomiting  and  ootistitutioQal 
irritation,  are  the  additional  symptoms  of  a  desoendinjc 
ronaJ  calcuhts,  and  which  simulate  acute  nephritis.  But 
tho  constitutional  disturbance  is  not  febrile,  the  pulM 
romaintng  oomporatJvely  unafleotcd,  or  getting  funall  and 
feoblo.  as  prostration  and  the  other  R^-mptoms  of  coUaiiso 
ODsuc.  These  symptoms  continue,  with  several  remissions, 
from  generally  twelve  lo  twenty-four  hours — tlie  usual 
period  occupied  by  the  desoent  of  a  renal  calculus ; 
when,  on  its  entering  tho  bladder,  all  the  sjinptoms 
suddenly  ocasc.  This  origin,  course  and  character,  and 
termination  of  tho  symptoms  delcnaino  tho  diagnosis. 
Sometimes  tlie  calculus  becomes  impacted  in  the  ureter, 
and  symptoms  of  calculous  pyeUtis  supervene ;  or,  if  the 
oth«-  kidney  be  diseased,  suppresuon  of  urine  and 
iincmia  may  he  induced  Stricture  of  the  ureter  may 
nault  from  the  passage  of  a  rough  calculus;  or  when. 
ooeasi<maUy,  it  remains  impacted  in  the  ureter,  this  tube 
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grwluiiUy  much  dilated  abovo,  whilo  the  kidiioy  under- 
goes Dtropby  and  dogeneration.  Vflien  the  stono  hfta 
becomo  vesical,  and  is  lodged  in  the  bladder,  the  sym\}- 
toms  of  siono  in  tho  bladder  begin. 

TrratmenL — Only  paJliauvo  moosurcs  aro  avdikblo. 
^■Oi>ium  is  tho  most  officactous  unodyno  fur  assuaging  the 
ivphnilgic  pain,  and  tho  patient  can  bo  kept  tinder  its 
luenco  during  the  whole  period  of  passing  tho  stone. 
Chloroform  may,  howcTor,  be  administered  with  advan- 
tage, (rem  time  to  time,  as  a  rolaxonu  I1ie  warm  bath 
b  also  a  most  servicoablo  at^unct.  Cupping  in  the  loins, 
followed  by  warm  fouioutatjons,  may  ntlurd  some  relief. 
Tho  bowels  should  be  thoroughly  emptied  by  mild  olca< 
ginous  enemata,  and  diluent  drinks  freely  allowed. 

810NE  IJJ  THK  H1.ADDEIL — A  stono,  loo»e  in  tho  cavity 
of  tho  blmldcr,  {aUx  into  tho  most  dopcndont  part,  behind 
tho  prostato ;  but  it  shifls  about  according  to  tho  varying 
posture  of  tho  patient.  Tho  fii/tnj'tiniut  produced,  arise 
fipom  tho  mechanical  Irritation  and  the  obstruction  caused 
by  the  stono  as  a  foreigu  body  in  tho  bladder  Some- 
timoa  scarcely  any  inconvenience  ia  experienced  for 
months,  or  even  years ;  generally,  however,  symptoms 
are  gradually  developed,  and  there  is  great  suduring  by 
the  end  of  two  years. 

Tho  early  symptoms  of  stone-formation  in  the  bladder 
are  very  insidious.  And  here  I  take  the  liberty  of  tran- 
leribing  the  description  of  these  symptoms,  and  their  de- 
TfltoprooDt,  as  ^vcD,  and  quit«  accurately,  by  Sir  tl. 
Thompson;  for  1  think  that  history  of  tho  slight  and 
intermittent  inconvenience,  rather  than  sut^ering,  ucco- 
by  the  formation  of  a  vwcal  calculus,  will  clokrly 
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show  how  highly  impmbable  it  is  that  a  pati«nt  n-ith  a 
smaU  stone  in  the  bUdder  should  thus  bo  led  to  aeek 
relief— and.  therefore.  At  a  ttmo,  and  under  circumstances 
relating  to  the  uriniuy  orgAos.  as  well  as  the  size  of  the 
stone,  when  lithotrity  might  indeed  be  recommended  as 
the  only  wairantable  operation,  instead  of  hthotoroy. 

Taking,  for  example,  the  ordinar}-  case  of  uric  acid,  or 
oxalAte  of  limo,  formation,  the  question  is  put — "  What  is 
the  ordinary  or  typical  history  of  a  stone  case  /  You 
will  tiud  a  healthy-looking  man,  with  good  family  hiaior)* 
U8  to  longevity,  but  often  tiuuted  with  gout,  ono  or  two 
OMMS  of  it  oxiMing  antecedently  or  In  a  collateral  branch ; 
or,  in  its  ftb«cnce,  some  record  of  gravel  or  stone  in  an 
oDocBtor.  At  middle  life  ho  finds  uric  acid  in  hin  urine. 
AS  a  briok-dust  deposit,  more  or  less  persisting.  Soon 
afUr  a  small  bit  of  gravel  passes,  with  or  without  a 
marked  attack  of  renal  pain  ;  if  the  tatter,  he  is  at  the 
time  much  relieved  {wrhaps  by  medicine ;  but  often  no 
spociAl  .treatment  or  regimen  is  adopted  at  this  ortUcal 
point  in  his  life  to  chock  the  tendency  now  fully  de- 
velopod ;  so,  after  an  interval,  another  and  another  little 
stone  paises,  and  then  no  more  for  a  few  months ;  and 
aJtliough  some  suspicious  syoiptoma  appear,  tliey  are 
thought  very  lightly  of.  especially  as  tho  man  has  not 
during  the  last  nine  or  twelve  months  passed  any  gravel 
AS  he  used  to  do.  niioreupon  ho  cougratulabos  himself. 
and  is  ooogrmtulAtod — not  pnidcntly ;  and  the  suspicious 
^'mptoms  are  so  often  attributed  '  to  that  little  weakness 
of  tlio  bliid<Icr  which  all  {K'oplo  liavo  as  they  got  oowArds 
in  years.'  Delusive  axiom  I  But  what  are  these  bus- 
[Hcious  symptoms  t     Not  very  marked,  but  ample  to 
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render  almost  cerUin  to  tlie  experienced  observer  tliat 
that  intervtil  of  freedom  from  passing  gravel  only  marks 
adTaooing  stage  of  the  malady,  and  shows  tliat  the 
%vei  is  DOW  too  Ifu^  to  pass  tbo  urethra ;  that  in  the 
Idcr  is  a  small  stone  growing  by  accretion,  and  oon- 
ig  8urplua  uric  acid  for  that  puriwso  day  by  day. 
irequency  of  micturition  is  greater  by  day,  during 
ent,  than  by  night,  during  rest — a  condition  alto- 
oontrary  to  that  of  tho '  weakness  in  advanced 
(prostatic  hypertrophy),  when  tho  frequency  is 
lost  olwap  groatwr  by  night  than  by  day,  A  slight 
1 — a  mere  passing  sting — is  mostly  present,  at  the 
of  the  oct  of  micturition,  in  tho  end  of  the  penis ; 
B,  on  tho  coutnwy,  in  tho  '  weakness'  aforesaid,  the 
1,  if  any,  occurs  fironi  a  distended  bladder,  before  mic- 
turition, and  \s  relieved  by  the  act.  Nest,  some  day, 
ahot  oo  unusual  walk,  or  it  may  bo  after  on  hour  or  two 
in  tJiO  aoddlo,  a  little  blood  was  observed  in  tho  urine 
St  pasMd  afterwards ;  soon  forgotten,  or  if  named  to 
I  aitondant,  was  followed  by  tho  recommendation  not 
to  tftke  such  exercine  again ;  hut  this  signilicant  sign  un- 
Lhappily  aroused  no  suspicion  of  the  true  cause ;  so,  such 
esercLio  not  being  taken  again,  the  occurrence  did  not 
reappear,  which  again  comforts  everybody  "  ("  Lectures  "). 
But,  under  the«e  circumstaaoes,  the  existence  of  a  small 
stone  in  the  bladder  may  he  strongly  suspected. 

The  sj-mpUrais,  when  developed,  are  always  essentially 
the  same  in  kind,  though  modified  in  degree  in  different 
eases,  and  may  be  comprised  under  four  heads:  pain, 
chiefly  io  tho  glans  penis ;  irritability  of  the  bladder,  with 
tucrvased  frequency  of  micturition ;  obstruction  ocoasieQ* 
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ally  to  the  passage  of  urin«;»iid  morbid  conditions  of  the 
urino,  bloody  urine  in  parUciilnr.  In  addition  to  theee 
four  indications,  which  Bcvorally  may  ariso  from  otlior 
causes  than  stone,  there  is  the  physical  sign  of  u  hard 
body  elicited  by  fotimling  the  bladder  with  a  motallio 
instrument,  whereby  a  slane  can  be  felt  and  beard  when 
struok~tho  sensation  and  sound  ns  of  a  stone  being  trans- 
mitted through  a  metallic  insLniment  to  the  hand  and  oar. 
This  touchstooe,  M  to  the  presence  of  a  calculus,  is  oon- 
clusivo.  when  arailAble ;  and  it  atone  is  far  more  diAgoosdc 
of  stone  than  all  the  moro  functional  symptoms  of  its 
presence 

Taking  these  s}-mptoms  En  the  nrdcr  mentioned,  their 
raqwctive  characters  must  bo  noticed  moro  particularly. 
The  pain  a  that  of  a  dull  weight  about  tho  neck  of  the 
bladder,  and  perhaps  an  uneasy  EOnHatioii  extending  to 
the  lower  jKirt  of  th«  abdomen,  tho  perineum,  or  thighs, 
or  even  to  more  rcmoto  ports,  aa  tho  knco,  heel,  foot,  or 
ann ;  but  tho  pain  shoots  along  the  urethral  or  under- 
mu&oo  of  the  penis,  and  centres  in  tho  gtant.  Hero  tho 
pain  is  moro  acute,  and  it  is  aggra%'atod  afi^  each  act  of 
mict^irition,  when  the  stone  settles  down  on  tho  more 
seositiTC  trigone  vesicalo  of  the  bladder  behind  tlie  pros- 
tate. In  coiiBoquence  of  this  pain  in  iho  glaas  penis, 
children  acquire  the  habit  of  constantly  handling  and 
pulling  tho  prepuce,  whereby  it  beoomes  enlarged  and 
elongated ;  the  recrmibeDC  position  also  is  oflen  sought 
instinctively  in  passing  water,  to  relieve  tho  recurring 
attack  of  sufl'ering.  The  vesical  irritahility  and  firoqnont 
dflstro  to  evacuate  the  bladder,  are  in  like  manner  oggn- 
vated  afier  micturition ;  for  as  tho  urine  is  strained  ott' 
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by  an  urgent  «ffort,  tho  stono  setUes  don*n  on  its  senaittvo 
bod,  and  is  gmspod  by  the  contriicted  bladder.  Miclu- 
rition,  ihcrofore,  i»  not  tinfrequontly  spasmodic  and  in- 
vohmtarj-.  I  bavo  known  a  most  urgent  micturition  to 
occur  oveiy  l«n  minutes  or  quutcr  of  an  hour,  cspcciiilly 
daring  or  after  exorcisa  Tbo  somen  may  bo  ejected  ax 
tlie  aamo  time,  and  somotimos  'irith  troublesome  priiLpism ; 
and  there  is  a  tendency  to  prolapsus  of  tho  rooliim,  in 
oHiBeqaenoe  of  tho  ofUre)>cAlcd  strainiog  nnd  spaAmodIc 
efforts  to  rolie^i-o  tho  bladder,  When  tho  bladder  h 
empty,  any  movement  of  tho  body  will  bo  more  or  less 
communicated  to  tlio  stone,  which  rolls  about  with  every 
change  of  posture.  Personnl  exporlonco  »oon  restrains 
the  sufferer's  movement*.  Kxorciso  is  avoided,  and  he 
shuns  any  sudden  or  violent  exertion ;  the  pain  is  in- 
creased also  by  any  jolting  motion,  its  in  jumping,  riding, 
or  driving.  Tlie  ttriiM,  passed  frequently,  and  in  small 
quantities  at  a  time,  may  flow  froely,  in  a  full  stream ; 
but  it  is  over  liable  to  titop  ahrupU;/,  owing  to  the  stone 
being  washed  forwiurd  suddenly  against  the  neck  of  the 
bladder,  thus  closing  tho  urethral  oritico ;  a  small,  smooth 
stone,  as  more  often  tho  uric  acid  calculus,  having  e-ipe- 
cially  this  symptomatic  effect.  Inflanunation  commences 
at  the  sonsitiro  and  vascular  neck  of  tho  bluddor.  spread- 
ing over  the  mucous  membrane,  until  general  cystitis  is 
established.  The  cJiaracttr  of  tho  urino  changes.  It 
becomes  clouded  and  sometimes  loaded  with  mucous  or 
muco-purulvut  deposit,  which  may  clear  off  as  the  bladder 
gets  reconciled  to  tho  presence  of  a  stone;  aJtliough 
attacks  of  cystitis  recur,  from  any  unusual  exercise,  or  an 
irritant  stuto  of  the  urino  from  errors  of  diet,  or  exposure 
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to  cold.    Tiua  chronic  cystitis  leads  to  phosphatic 
post;  eoftting  the  calculus,  perhaps,  and  thus  inci 
its  size — wbatcror  may  be  its  original  compositioa 

la  an  eariy  stage  of  stone-formation,  the  state  of  the 
urine  may  bo  ttkvn  as  partly  an  indication  of  tbd  kiiul 
of  calculus  in  the  bladder.  VVhou  thu  tirino  is  clear,  and 
of  a  bright  amber  or  golden  colour,  the  stone  will  pro- 
bably bo  either  uric  acid  or  oxalate  of  lime ;  while  a 
tiubid  urine,  with  a  constant  doi>osition  of  lithates,  in 
the  form  of  reddish  or  pink -coloured  sand,  is  associated 
with  a  calculus  consisting  of  Utimtes  or  urates.  As  these 
three  kinds  of  stone  increase  in  size  slowly,  the  corre- 
sponding states  of  urine  in  such  cases  may  continue  for 
a  period  of  some  montlis  or  longer.  At  length,  however, 
the  stone  acquires  sufficient  sixe.  and  roughness  of  sur^ 
face — in  tho  cose  of  oxalate  of  limo — to  induce  cysUtia, 
from  the  prolonged  irritation  of  the  bladder  by  a  foreign 
body ;  and  inflammation  of  the  vesical  mucous  membrane 
is  attended  with  a  depoutba  of  phosphates  in  the  form 
of  white  sand,  mingled  with  muco-purulont  matter,  tho 
urine  boconiing  turbid,  and  of  an  onuige-bron'n  colour. 
In  such  case,  tho  urine  is  ununoniacal,  and  the  depo»C 
consists  of  tho  ammoniaco-magnosian  phosphates.  Phos- 
phatic iirino  having  nforenco  to  an  alkaline  state  of  this 
secretion — not  from  ammonia-^is  also  accompanied  with 
a  deposit  of  white  sand,  consisting  of  tlie  phoephatea  of 
lime  and  magnesia,  which  are  insolublo  in  alkalies ;  but 
this  is  miaccomjkanicd  with  muco-piinilent  matter,  the 
urine  becoming  only  slightly  turbid,  and  of  a  pale  yellow 
or  whoy-colour.  In  either  caso,  phosphatic  deposit  in- 
crufits  the  original  stono-formation  ;  and  the  urine  bean 
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e\'idoDCO  of  Urn  change  in  the  caJciihiK.  which  cow  grows 
more  rapidly,  and  may  attain  to  a  largo  size 

But  in  any  caso  of  stono-fonnation,  tbo  urine  is  often 
Uogod  or  streaked  with  btood,  somotimcs  amounting  to 
%'eaical  hjL-morrhago ;  and  this  Hymptom  may  continue 
for  a  long  period.  After  micturition  or  any  rough  oxer- 
cbo,  bloody  urine  is  more  apt  to  occur,  from  attrition  of 
the  stOQO  and  interior  of  the  bladder. 

All  the  ttyioptoms  of  atone  ore  more  or  k-ss  pronourtced 
according  to  the  size  and  shape  of  the  ctUcalu^,  at  a 
foroigD  body  in  the  bladder.  A  largc-siifod  stone  is 
usDftlly  attended  with  more  marked  syiiipU)ms;  and  an 
irregular  rough  stone  i^  productive  of  the  most  severe 
aymplouut.  But  the  duration  of  the  symptoms  aSords 
DO  tadicatiou  of  the  size  to  which  the  stotw  may  have 
grown;  for  Uthic  acid  and  uxalnleoflimo calculi  increase 
itowly.  whereas  phosphatic  calculi  more  rapidly  attain  to 
perhaps  a  large  sixa  The  kind  of  calculus — with  refer- 
ence to  its  chemical  nature^has  some  iuflutnce  on  the 
severity  of  the  symptoms,  but  cUiciiy  us  depending  on 
the  constitutional  diathesis.  The  (quality  of  the  urine 
will  also  affect  the  severity  of  certain  symptoms ;  a  highly 
acid  or  olkaUne  state  of  the  urine  having  a  stimulant 
action  on  the  interior  of  the  bladder,  the  pain  and  vesical 
irritability  are  aggravated.  ITio  csondition  of  tJie  bladder 
itaelf,  when  inflamed,  whether  by  irritation  of  the  calculus 
ur  ita  continuance,  ha.s  a  similar  ipHuenco  on  these  symp- 
toms. I'hosphatic  calculi  imply  a  previously  disorgiuuzed 
■talc  of  the  bladder  or  chronic  cystitis,  and  thence  the 
aeoompanyiDg  local  and  constitutional  disturbance  of 
thtsstota 
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Entnrtjtment  of  the  Prwtale  renders  all  the  symptomB 
of  stono  loss  pronounood.  The  calculus  lies  usually  in  a 
receptacle  behind  iho  elevated  prosute — especially  when 
tho  middle  lobo  is  onhtrged ;  being  thus  removed  &oni 
th«  aensitivo  vcsic&l  neck,  tho  piuii  in  the  glans  poois, 
and  the  vesical  irritability,  with  increased  frequency  of 
micturiUon,  are  much  relieved ;  tho  embedded  stone  Is 
less  apt  to  fall  on  tho  vosioo-urethral  orifico,  and  mid- 
donly  obstruct  the  streun  of  tirino  in  micturitiou ;  and 
bloody  urinv  is  less  IJAble  to  occur  fn>tQ  movciueut  in  the 
bladder.  In  sounding  the  convexity  of  tho  instrtuneiit 
may  glido  over  tlie  stone  iu  its  rvooptaclo,  which  thus 
flBcapee  detection.  A  Bbort  sound  should  bo  usod,  curved 
or  beaked,  and  tuniod  dou-u  into  thu  post-])rostAtic  hollow. 
Ulceretiou  of  nn  enlarged  prostate  aggravates  tho  puin, 
imd  tho  voHical  irritability  to  tho  highest  dt^'nw  of  in- 
tensity. 

A(/e  verf  much  affects  tho  tolerance  of  tho  bladder  for 
stone,  and  thence  aggravates  or  mitigates  some  of  tho 
symptoms,  particularly  tho  pain  and  vesical  irriuibiliiy, 
and  the  tendency  to  cystitis.  In  childhood,  tho  fonnor 
8j-mptoms  are  often  severe,  but  tbo  urine  remains  un- 
clouded ;  in  manhood  and  middle  life,  or  during  tho 
period  of  sexual  activity,  the  pain  and  vesical  tniubility 
arc  even  moro  dtstmsing,  imd  there  is  also  bur  more 
tettdoQcy  to  vesical  tntlaiiunation ;  while  in  old  ago,  the 
moro  atomc  stale  of  tlio  bladder  tolerates  the  presotice  of 
stoRO  without  much  HUf&ring ;  but  the  ohrouic  cystitis  u 
much  incrcnsed  by  enfeebled  hcaltb,  and  frequently  by 
tttontion,  from  prostatic  onlorgoincnt,  or  in  oonsoquenoo 
of  old-stauding  suicturo. 
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Sowndi7^g  tie  ShtMer. — A  «<yund  i»  a  solid  ntcel  in- 
Btrotnenc,  shnped  liko  a  catheter;  but  with  a  shorter 
curro,  Mid  having  a  bulbous  oxtrcinlty,  and  a  broad.  Hat. 
smooth  handle.  It  should  bo  smaller  tJian  a  full-si/od 
catheter,  this  reduction  And  il«  sliorlcr  oiirvo  enabling 
thtt  instrument  to  bo  freely  tumod  about  in  the  bladder ; 
while  itA  enlai^d  extremity  trill  aid  in  detocting  the  stone, 
uid  its  expanded  handle  render  the  ttenMtinn  communi- 
catdd  moro  perceptible  to  the  touch.  A  proportionately 
smaller  instrument,  and  with  an  abnipt  curve,  will  bo 
mitobtfl  for  children,  in  whom  Che  bladder  is  situated 
higher  up  in  the  polvis  than  in  adulut  Sir  H.  Thomp- 
son's cAthctcr-soimd.  ur  eoarchor.  huiS  a  cylindrical  and 
fluted  handlo.  like  a  litliotrito.  and  combines  the  advan- 
tagoa  of  a  catheter  and  sound  ;  whereby  the  bladder  can 
be  partly  emptied  or  injected,  as  occasion  may  require. 
Sountbi  of  various  uzcs  and  curvature  will  bo  roquiru! 
for  different  caaee. 

8<mnding  is  performed  in  the  following  manner: — 
Chloroform  having  been  administered  only  when  tho 
bladder  is  unusually  sensitive  or  irritable  and  spasmodic, 
or  the  patient  is  too  restless  for  examination — the 
bladder  should  contain  three  or  four  ounces  of  urine,  or 
having  boon  distended  to  that  amount  by  injection  with 
warm  water,  and  tho  potJcnt  lying  in  the  sumi-rccumbent 
position ;  the  instrumont  is  wanned,  conveniently  by 
slipping  it  tip  the  arm  of  the  operator  for  a  few  seconds, 
then  well  oiled,  and  passed  goatly  along  tho  urethra  into 
the  bladder.  Its  cavity  is  explored,  first  along  the  in- 
ferior surface  by  raising  the  handle  of  the  sound  and 
pQflsing  its  convexity  from  the  neck  of  the  bladder  in  a 
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sweop  backwards  (Fi^.  17);  tben  the  blndder  shouM  bo 
explored  latcmlly.  by  rovotving  tbo  bandto  from  sido  to 
side  betweon  tlio  fiugors  and  thumb ;  Ustly,  tho  instru- 
ment should  be  withdrAwn  to  tho  nock  of  the  bladder, 
and  the  point  turned  downwards  to  tho  depressed  space 
behind  the  prostate,  and  then  upwards  to  bobind  tbe 
pubos — tho  froo  movement  of  tlw  boak  in  the  fonnor 
situation,  or  its  reach  upwarda  in  the  latter  port,  being 
facilitatod  by  depressing  the  handle  of  the  instrument 
botwoen  the  thighs.    Tlie  space  behind  the  prostate  may 


fm.  tr. 

sometimes  be  adroRtageousIy  tilted  forwards  by  tntro- 
dodng  tbe  finger  into  tho  rectum ;  a  proceeding  chiefly 
requisite  in  old  persons. 

In  all  these  manceuvros,  tlio  instnimont  is  used  with 
a  gently  tapping  motion,  in  order  to  Htriko  tbe  stone 
It  should  be  renieml>ered  that  tlie  bladder  is  often  very 
sensitive,  and  disposed  to  bleed,  owing  to  long-continuod 
irritation ;  so  that  anything  like  rougli  manipulation 
would  bo  unstirgical.  Even  tbe  patient  may  1)0  acutely 
sensitive,  and  would  undergo  tho  shock  of  injury  from 
lay  such  uso^r  nbusv — of  the  instrument    "  Ah  i"  was 
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the  rcmftriE  I  onco  heard,  "  pain  is  pain  to  ma"  Fniling 
to  discover  a  stone  in  the  recumbent  position,  the  blndder 
should  be  sounded  with  the  patient  standing  uji,  and 
with  a  more  or  less  than  moderately  distended  stAto  of 
the  cavity.  These  resourcos  having  failed  to  present  tho 
stone,  a  nccond  explontioa  may  be  made  in  the  oourso  of 
a  few  days. 

Tho  knowledge  gained  by  sounding  comprisM  moie 
than  tho  fact  of  the  presence  of  a  stone.  Ita  mfuofion 
is  gonorally  found  tot  bo  on  ono  side  of  the  nock  of  tho 
bhuidcr,  rooro  frequently  to  iho  right ;  or  when  wnall- 
sized,  it  usually  lies  backw-ards  towards  tho  fundus  or 
buried  in  the  space  behind  the  prostata  (Svc  Fig.  17.) 
Its  n2«  is  less  deftrly  ascettainablo,  but  this  may  bo 
gtMSBod  by  obson'ing  tho  extent  of  hard  suriiice  over 
which  tho  sound  passes,  and  tho  readiness  with  which  tho 
Aono  is  fotmd  in  all  conditions  of  the  bladder ;  while  tho 
reastaoco  offered  by  tho  stone  to  movo  it  from  its  posi- 
tion, will  afford  some  estimate  of  it«  vxi>fht.  By  intro- 
ducing a  htfaotrite,  the  dimensions  of  the  calculus  can  be 
mewurod  in  all  directions,'  as  indicated  by  tho  separation 
of  tho  blades ;  and  in  raising  the  stone  from  the  base  of 
the  bladder,  an  expericnnod  hand  may  thus  also  somo- 
wliat  approciate  Its  weight  The  siiH!  and  weight  of  tho 
culculiis  together  represent  the  quantity  of  matter — a 
verj-  important  oon.sideration  rolatiro  to  the  amount  of 
ilfhrin  which  would  have  to  be  evacuated  from  tho 
bladder  were  litliotrity  performed.  Tho  ^ipe  of  tho 
furfiu-f,  whether  rough  or  smooth,  is  tolerably  perceptible 
til  tho  touch :  and  the  <lfi»«Utf  or  hardness  of  tho  stono 
con  bo  CBtiuatcd  almost  precisely  by  tlio  sound  elicited 
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on  percussion  with  tbo  iiuitnuD«Qt — by,  in  fiiot,iK>UTuIiiu7. 
A  hard  calculus,  as  the  oxalaUi  of  liino  or  uric  acid 
calculus,  rings  when  struck,  so  as  to  communicato  a  click 
RudJble  to  A  by&tander  at  perhaps  a  di&tance  of  somo 
yards  ofT;  a  soft  calculus,  cunsisiing  of  phosphatas,  con- 
veys a  dull  earthy  sound,  perhaps  scarcely  audible  to  tho 
Opemtor.  Tlie  grating  rough  sonsatioa  and  shght  sound 
of  a  fasciculated  bladder,  porhnps  overlaid  with  pho^spluitio 


Pn.  18.— Rd}-.  Coa  Snn;.  Mii' ,  -.>.0-.<(.  111<v1iliir.  diowlas  Um  mhoow 
OMtbMctwMi  mn>  '  <i:        .  xii  wijculwi  lmv>kr 

dofti,  tiaA  adkirau  >n  I  i  .  r..  ..n  n,.    -  irFi^-..' oj  iKc  sianbnoa. 

At  tlitf  I'imr  uid  back  put  et  tlie  bUJilur  Ui««  cbIcuI)  4r«  nort  cIomI; 
aggngktod,  and,  wiUi  fnUriDodikto  dapoatt,  [arm  ■■  InenMatian.  TIi* 
(aoUtio  nnthn  i*  mbo  tbe  tal  of  mtatl  nwll  tutktmit  calculL  OUw» 
hj  kuM  wUUn  tbc  e»1t;  of  tho  bbibkr.  Fram  an  olil  bmui  who  htii 
■yUf^NMsl  Item*  tor*  long  tiia*  hrfcv* dnfttlL    (R.  UtWa.) 

dflposit  (Fig.  18),  mttst  not  bo  mistidtcn  for  a  distinct 
calculus. 

A  second  calculus,  or  Uio  prcsonoo  of  uvonl  oalculi, 
can  somutiuMs  bo  distinctly  detected  by  the  Bound,  a 
stone  perhaps  lying  on  each  side  of  the  bladder;  the 
introduction  of  a  lithotrito  nill,  however,  surely  deter- 
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mioo  the  question,  when  one  stone  is  itcized  and  another 
struck  with  the  instrument  still  holding  the  lint  in  ita 
grasp.  Sir  H.  Thompson  has  devised  and  employed  a 
modification  of  the  lilhotrit«,  which  ocLs  as  a  »nimd, 
ootbotor,  and  roeasurer.  It  goes  by  the  name  of  Weis&'s 
oaUietor-scoop  with  stop-cock. 

On  the  other  hand,  sounding  m&y/aU  to  discover  the 
prosenco  of  stone,  and  siicli  inntancos  have  ooourred  in 
the  hands  of  the  tnoai  oxporiciicod  Surgoons;  as  Chei«elden. 
Pt^Utnn,  and  Uiipu^tren.  In  somo  cases,  latye  calculi, 
of  the  size  eren  of  a  hen'a  or  duck's  egg,  nearly  BlUn^ 
tho  bladder,  hare  esoaped  iho  mast  careful  and  minute 
exumnatioD ;  iastances  of  which  arc  related  by  Verzascha, 
Banevolt,  Durotus,  Riverius,  Marcellus  DuoELtus,  Chesucau, 
Valentin,  Rlolanus,  Morga^,  Covillaril,  Tolet.  )Iorand, 
Deschamps,  and  Chopart,  and  by  Gross  aa  havinj^ 
occunod  in  the  practice  of  Sir  R  Brodie.  Se^vral  calculi 
cannot  alwa^'s  be  detected;  CoUot  extracted  from  tho 
bladder  twenty-two  proviously  undiscovurod  calculi,  which 
were  hard  and  the  size  of  n  hazel-nut  Failure  has 
occurred  also  after  rfjieaUd  exploration,  as  in  tho  h.itida 
of  Aljemethy,  who  thus  failed  to  discover  a  largo,  rough, 
uvat  calculus.  In  some  such  coses,  the  stono  has  ro- 
muned  undiscovered  for  years,  until  after  death.  An 
iDstADCO  of  this  kiml  )  remember  to  have  heard  6-om  tlio 
laU  lifr.  I'liomas  Morton  (Surgeon  to  University  College 
HospitiU)  as  haviufi  hapiwned  in  his  own  practice;  an 
instniment  had  bc>eu  constantly  passed  also  by  many 
eminent  Surgeons  during  a  period  of  tiftoon  years,  and 
yot  no  stone  was  found  until  after  doatk  In  othor  coses, 
and  not  unfrequently,  a  stone  may  be  distinctly  felt  at 
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one  tima,  and  not  ftt  another ;  a  rcmarkablo  instance  of 
which  foil  to  my  own  lot.     T  had  dUtinctly  touched  a 
sjuaU  Htono,  lodged  apparently  m  the  ruZ-dc-soc  behind 
the  prostate,  and  it  was  also  felt  by  other  Kiirgwna ;  yet, 
n  few  days  aflerwards,  when  about  to  operato,  I  could 
not  detect  the  stone  aa  the  patient  lay  on  the  tablo.  nor 
could  it  bo  diacoTorod  by  Ur,  Coutson,  sen.,  or  by  Mr. 
Gnttoridgo ;  the  Intterskillcd  lithotomist  having  explored 
the  bladder  in  various  states  of  distension,  and  the  patient 
standing  up.     About  a  moiitti  ailcrwar«bt,  the  jMticiit 
canto  to  mo  with  the  stone  in  his  hand ;  he  told  nte  that 
he  had  been  aeixed  with  an  intolerable  desire  to  pasa 
water,  and  as  if  the  pnaaage  would  burst,  when  the  stone 
suddenly  shot  out  and  rolled  across  the  mom.     Jjistly.  a 
calculus  may  be  found  ajyparmtiy.  by  sounding ;  and 
then  the  unhappy  mistake  has  been  made,  of  cutting  for 
stone  and  finding  none.    This  misadvenUire  has.  how> 
erer,  hapjwnod  to  the  most  experienced  Surgeons :  m 
Cbwddon,  who  on  Oiroo  occasions  cut  and  found  no 
stone,  CrosBO  also,  Roux,  and  Dupuytron,  not  to  mention 
otlicr  skilled  lithotomists,  each  of  whom  have  thus  per- 
formed abortive  oporationiL     Velpeau  was  acquaint^ 
with  four  such  instanoes  ;  S.  Cooper  knew  of  seven ;  and 
Coul«in  can  refer  to  at  least  seven  cases,  at  two  of  which 
ho  was  present,  where  patients  ha^-e  been  subjected  to 
lithotomy,  with  tho  absence  of  any  stone  in  the  bladder. 
Stnngo  to  say,  many  of  the  patients  who  were  thus  sub- 
jected to  operative  operations,  as  for  stone,  wore  at  onoo 
cured  of  tho  symptoms  referable  to  ita  existence  in  tho 
bloddor. 
Sounding  is  an  operation  not  wholly  Itxe  &om  dimgor. 
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Ttmayindiicocystitisand  peritonitis.  tonniiuUing  C^tally. 
Suison,  (.'iviiilo,  Uro8e«,  anti  others  havo  recorded  sitch 
fatal  cases.  With  all  possible  lighthaudodnoss  iu  sound- 
ing, severe  cystitis  is  aometimos  provoked  ;  as  bappon^d 
in  a  case  where  Dr.  fiross  had  sounded  a  yoiiui;  man, 
who  was,  however,  the  Kubjoct  or  stone  of  twenty  yvars' 
duration,  and  accocnpaiiicd  witli  chronic  cystitis.  Nor 
should  the  shock  itf  injury  bo  overlooked,  mi  occurriii-; 
in  some  cohcs  ;  although  the  ndnainiKtmtioit  of  iiu 
anffisth6tic  will  be  a  saf^ard  against  this  contingoucy. 


Vlit.  Ift— B«]r.  Celt  Surx-  Miih.  3.010-  HawiiUUa  buadcr ;  tw»  ntrn- 
4ana  of  ibo  BMooa  nunabniw  eonUiii  oacti  &  uloiiln*,  tiu-tlj  llllinu  thu 
mc,  and  paJtlr  eovtnd  b^  tlw  bunhnuic,  witlinut  pnijtvlin^  intu  Ibu 
bbddn-.    (John  HnvWdn.^ 

Ene>f9tetl  calculus  is  so  named  when  the  stone  is 
lodged  in  a  cyst  or  pouch  of  the  mucouit  membritne.  be- 
tween the  mmciUar  fasciculi  of  the  bladder  (Fig.  19). 
The  symptoms  uf  stone — as  caused  by  a  loose,  hard  l>o(ly 
roUin;;  about  in  the  bladder,  ore  ncccssarity  nl/K'-nt. 
There  may  bo  some  pain  and  weight,  with  increased  fre- 
quency of  micturition,  arising  from  the  irritation  of  a 
fore^  body ;  but  there  cannot  bo  any  aggravation  of 
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Uioeo  sj-mptoma  after  each  set  of  micuiriUon,  and  much 
increased  by  any  joUing  oxorciso — tite  stone  bciu;^ 
sinLiooary ;  nor  any  suddiiu  i;Ui])i>ag(i  of  itio  stream  of 
urine,  and  consUml  liability  to  ttio  tultnixtiiro  of  blood. 
Then,  Again,  sounding  ^ves  less  jKisitivo  ovidono©  oa  to 
tho  presence  of  a  stone.  Tho  oncystod  condition  may  bt- 
suspected ;  if  the  stone  be  struck  just  once  in  a  way, — 
when  its  exposed  surface  is  hit  by  chance,  and  if  it  bo 
always  found  at  tho  samo  part  of  tho  bladder,  Itcing  also 
immovablo  from  its  position ;  or  if  the  sU>n«  con  somo- 
times  be  easily  felt,  and  at  other  times  not  felt  at  all, — 
owing  to  its  oscapo  oocasionally  into  tho  bladder  nnd 
back  again  into  the  cysL  A  largQ  encysted  calculus 
having  bi.'en  stmck,  may  porliaps  bo  defined  with  tho 
bulb  of  tlie  instrument ;  not  as  an  isolated  xtoite,  but 
through  tho  inuoous  membnuie.  ns  a  projecting  tumour. 
Tliis  comparative  absoneo  of  symptoms  oecurs  also  wfaon 
a  culculus,  at  first  looso  in  tlic  bladder,  afierwarda  bo- 
oonNB  em^'sted 

Apart  from  tlio  question  of  stoao  in  the  bladder, 
fiounduig  supplies  valuable  cvidcnoo  oh  to  tho  sonsitire- 
DOSK  and  irritability  of  tho  organ,  ibi  capacity,  and  state 
of  the  interior,  with  reference  to  the  smoothness  or  fasci- 
ciUated  cliaractcr  of  tho  surface,  the  presence  of  encrusta  - 
tion  or  of  a  tumour  Tho  condition  of  the  prostate  gland 
also,  and  any  enlargement  of  the  middle  lobe  eepeetaUy, 
can  also  be  sscertsincd  by  means  of  the  sound ;  while 
the  state  of  tho  urothni,  and  of  the  prostatio  portion  mora 
particularly,  will  bo  appreciated  in  passit^;  and  with- 
draviog  Hie  instr^imenl. 
Diaffnoguf. — Tlio  symptom*  of  stone,  taken  aeveniUy, 
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nwj,  when  pregent,  be  dite  tn  other  disoasos  of  tho 
bladder,  A  pcdunoulatod  growtU  from  Uie  middlo  lobe 
of  the  prmuOio  nr  in  Uio  bliulder  ia  apt,  during  micturi- 
tioo,  to  dap  over  the  urothnl  orifice  and  titiia  abruptly 
amst  tho  flow  of  urine.  Ulcerfttinn  of  the  prostate,  or 
oudignant.  diaease  of  bladder,  both  give  rise  t<i  b:umor- 
rhage.  Lastly,  the  pain  and  vottical  irritabiUty  may  be 
due  Bimply  to  cymiUs,  or  signify  uvuralgia  of  tlio  vewcal 
Dock ;  or  bo  sympathetic  only  of  tm  impacted  and  in- 
flamed testicle  within  tho  inguinal  canal,  in  the  more 
rare  caso  of  undi-sccndod  tOBlis.  Wo  should  tbereforo 
DOC  be  mialod  by  tho  prcHonce  of  any  one  symptom,  but 
bo  guided  by  an  aatoeiatiun  of  tlio  symptoms  in  respcoC 
to  urinary  «?AlculiL8,as  in  tho  diagnosis  of  nc'arly  all  other 
diflouut.  Ktod  the  positive  evidence  aflbrded  by  sound- 
ing mil  often  bo  masked  when  tho  prustato  is  onlargod, 
or  iho  calcidiu)  m  encysted.  And,  as  Sir  B,  llrodie 
observed,  tlio  pain  and  vosica!  irritAbility  aro  of^n  much 
dtrninislied  by  tho  prostatic  cjondition ;  owing  probably 
u>  th«  enlargement  protecting  the  more  sensitiTo  neck  of 
the  bladder  from  the  weight  and.  Miction  of  the  atone. 
Iriistly,  in  aid  of  our  diagnosis,  the  i^  of  the  juitient 
Khould  not  be  orerlooked ;  the  prostatic  and  vesica! 
aJloetions  to  which  tho  Bymptoms  may  severally  bo  due, 
boin^;  almost  out  of  the  question  in  childhood, — when, 
howovor,  bladder  .symptoms  of  stone  may  arise  from  hyjior- 
acidity  of  tho  urine,  intettinal  irritation,  or  other  cudkcs 
of  urinary  incontinence,  na  occurring  at  nn  early  period 
of  life.  In  adult  and  atlvanced  ago.  the  patient's  con- 
stitutional predisposition  and  hereditary  tendency,  as  in 
relation  to  gout,  should  also  bo  taken  into  accoimt. 
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DigicuUut,  and  buutoob  of  /allaey,  in  tho  way  of  sound* 
ii^  mny  bo  thuH  eniitncraud :  a  Isrgo  and  dofonaod 
bladder ;  a  contracted  blndrlor,  unable  to  coutwn  fluid ; 
&  sAcculated  or  encysted  blnddor ;  an  tircgtilar  hour^laas 
contraction  of  the  bladder,  obstructing  tho  passage  of  the 
Hoiind  inm  nne  of  tlio  corapartmDnui ;  oalcaroous  matter 
adherent  to  iho  n'alla  of  tho  bladder;  calculi  in  the 
prostate  and  urethra  ;  en1ar>^  and  roughened  prostate; 
and  lumnum  at  the  neck  of  the  bladder.  The  calculus 
itself  may  be  coated  with  blood  or  mucus. 

In  the  fentnlf,  Uio  symptoms  of  stone  are  similar  to 
tlioae  in  the  male.  Sounding  is  very  easily  oocomplislietL 
the  fltraight  and  short  urothm  readily  ndmitliug  the 
instrument  and  exploration  of  ttie  bladder.  Tho  sound 
should,  therefore,  be  shorter  and  loss  ciirv-od  Ity  intro- 
ducing tho  tingers  into  the  vagina,  the  stone  con  be  tilted 
forward,  thus  &oilitating  tho  examination. 

Con«eq\uncfv,  atul  TnrminttHona  of  Stont  in  ffie 
Bladder. — The  bladder,  prostate,  iireteFs,  and  kidnoyx 
undei^  important  structural  changes,  chiefly  of  a  do- 
struotive  ohantcter  With  Umbo  changes  in  the  urinary 
apparatus,  exhaustive  constitutioiud  distuibanoe  ensuea. 
The  bladder  becomii^  extremely  Mositivo.  especially 
behind  the  prostate  where  the  calculus  commonly  rests, 
the  urine  is  oxiwllcd  at  short  intervals,  and  a  contracted 
state  of  the  Miublcr  results  Sometimes,  however,  it  falls 
into  au  atonic  and  dilated  condition,  with  retention  of 
uriue,  which  uodergoing  decomposition  assumes  an 
afflmeniacal  and  olIbnHiro  character.  In  eithur  state, 
mors  particularly  tho  latter,  chronic  cystitis  frotjucndy 
aupervenos,  subjoel  occoiuoDally  to  attacks  of  acute  cys- 
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titis,  witb  inuco-[>iiruIoQt  urino.  A  fiisciculatotl  condition 
(if  the  interior  of  tho  bladder  usually  rcsultis,  in  conso- 
quenco  of  a  by[>ortro|)hied  develnpnuint  of  tlio  lousctilar 
Ixuulii  b«iieath  tho  mucoui;  mcmbrano ;  uid  not  unlVti- 
qusnUy  between  these  JMsciculi  a  lieniial  [}roirui«iun  of 
iho  luiicous  mcmbnmo  occur,  forming  a  pouch  or  cym, 
in  which  the  cnlcutiis  Lt  mpt  to  lodge,  as  an  eocysled 
ciiIculuD.  Alt  ulcerative  luid  disooluurod  sloughy  stato  of 
ilio  mucoua  mombraoe  saiuetiues  sots  in ;  or  a  piu'iotal 
abecMSB  may  form,  which  oijening  into  thu  bladder,  riiny 
receive  the  stono  into  its  sac,  and  thus  tho  cnlculiis  be- 
comes  encysted.  Ulcerativo  perforation  of  the  bladder 
bai  boon  known  to  h&f^pen,  allowing  tho  stouo  to  cscapo 
intu  tho  peritoneum,  or  perhaps  into  tbo  rcutuin,  vagina. 
or  porinoum.  Pelvic  cellulitis  sumetiiiie»  hitppDUS.  with 
diflVuo  fluppumlion.  Poricouttis  1:4  even  n  more  rare 
event.  Tlicso  results  have  probably  been  induced  by  in< 
judicious  sounding.  'I'ho  prostate  usiuilly  becomes  in 
Home  degree  erdargod.  wbereby  a  depression  or  pouch 
forms  behind  it,  as  a  fretjucni  roooptuelo  for  the  stone  ; 
inflammation  and  nbKcciss  of  tho  prostate  may  also  occur. 
The  uretrrs  undergo  loss  marked  cliangos ;  generally  they 
are  somewhat  dilated,  and  tliickcned  by  chronic  inflam< 
mation,  G«)[>ecially  at  iho  pelvic  portion  ac^oining  tho 
kidney.  Hits  organ  is  tho  Kcat  of  tho  most  serious  and 
ultimately  fatal  diso^p^mization.  Thus,  the  kidneys  luiiy 
bo  alFoctod  with  chrouic  nephritis ;  and  sometimes  with 
the  acute  funn  of  this  dlsoaso,  terminating  in  suppuration 
and  a  speedily  fatal  issuo  by  uremia  or  pyemia.  Do- 
generation  more  commoiily  takes  place  as  tho  cousoquenco 
of  chronic  nephritic  and  death  reaiilts'from  albuminuria. 


186 


niSEAKEtl  OF  TtfF.  BLADDF.K. 


This,  tlio  ordiiuuy  oouree  of  stoDs  in  the  bhuldor, 
extends  over  a  longer  or  iihorter  ]>oriiHl  of  years ;  vary- 
ing vory  much  according  to  Uio  kind  of  caIcuIub,  the 
constitution,  niiil  age  of  the  patient.  NcvertheleHS,  the 
course,  altliough  mom  or  tcss  kIow  and  the  Kymptonu 
more  or  lets  wvore,  is  alwrnj-s  progressive  in  its  tendon* 
to  a  btal  isBUO.  As  a  setoff  to  this  mode  of  icmiiuAtic 
a  sjMtntaneous  cure  now  and  then  takes  pUce,  by  the 
expulsion  of  a  smtdl  stone  through  tho  urethra  in  the 
act  of  stzaining  micturition ;  and  fur  more  rarely,  the 
stone  has  been  cjeulvd  by  ulcoratjou  of  the  blatlder 
through  the  rectum,  vagina,  or  perineum,  a  mfo  posngo 
having  been  provided  by  adhosire  inflammation  or 
alsocss.  In  niro  cuscs.  /ractuiv  of  the  stone  oocun 
oiler  rough  exorcise,  or  a  fall  on  the  abdomen :  the  same 
resnk  being  sometimes  produced  by  tlic  conctuution  of 
two  or  more  stones  in  the  bladder.  The  fragments  an- 
mora  or  less  completely  voided  in  passing  water;  anrl 
thus  all  the  symptoms  of  Ktone,  which  are  temporarily 
aggravated,  may  soon  subside,  as  if  the  iwitient  had  boon 
ruliovcd  by  Uthotrity.  Cases  of  this  kind  are  montionod 
by  Ueister.  Crosse,  and  Rrodie,  as  at  least  remarkable 
incideutit  in  tlio  clinical  history  nf  rcaical  calculus. 

Tnatmml, — The  temediai,  as  well  as  tlio  pmmifuv, 
tZOAtroont  of  rosicAl  calculous  aiTcctions.  compriKes  tboac 
moMUces — medicinal  and  hygienic — which  hare  refer- 
enoo  to  the  calctilotw  diathesis,  in  each  particular  kind 
of  urinar}'  deposit ;  a  subJMt  reserved  for  special  con- 
sideration with  rrinary  DiscasetiL  The  various  morbid 
oonditjons  of  tlio  urinar}'  nrgnrm,  rvKulting  from  the  prc- 
BOQOO  of  calculus  as  a  foreign  body — chiefly  irritabiUty 
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of  thti  bladder,  and  cystitts — have  already  engaged  our 

fttUlUliOD. 

Opifrationx. — ^The  treatment  of  Stono  in  tho  Bladder 
consists  of  the  Tarioiis  oi)walixK  procedures  appropriate 
fur  Uiu  removal  of  stona  Three  methods  haw  bwn 
dcviBcd,  two  of  which  aro  cst*bU«h«d  operations:  (1) 
lithotomy,  or  tbo  extraction  of  stono  by  &  cutting  opora- 
tion ;  (S)  the  ruiuoval  of  stono  nioehaiticully  l>y  instni- 
meota,  witJioiit.  a  cutting  operation— as  by  lithotrity,  or 
cnishtn}r  io  the  bladder  and  oxtraction  piecemeal  through 
the  iirethrn,  or  fwntotinMW  by  simple  rlilatation  of  the 
nrethni ;  (H)  solution  of  stone  by  chemical  ogt^ntH  or 
lithontriptics,  or  by  tho  agency  of  electricity — electro- 
lysis. Having  regard  to  the  desirability  of  tlicso  soverol 
toethodM  of  procftdnro.  it  might  socm  proper  to  notico 
the  Iatt«r,  or  removal  by  sohttion,  tirst;  but  in  con- 
sidAratioQ  of  the  far  HU)>orior  ellicacy  of  the  otbor  two 
muthods,  they  will  be  described  almost  excltisively ;  and 
first  lithotomy,  as  being  tho  operation  perhaps  mora 
generally  applicable  in  the  hands  of  most  Surgeons. 

LrruuToxT,  or  the  operation  of  cutting  for  stone  in 
the  bladder,  has  been  performed  in  various  wap ;  both 
OS  with  regard  to  the  scat  of  operation  and  tlie  method 
of  its  performance.  There  are  threo  situations  in  which 
the  bladder  may  be  entered :  in  the  perineum,  tho 
EUpro-pubia  or  hypogastric  region,  and  through  the 
rectum ;  thus  indicating  tliree  principal  ojicrations  6f 
tithoiomy — perineal  lithotomy,  the  supra-pubic  or  high 
operation,  and  the  rocto-vcsicid  opotatioii.  Perineal 
lithotomy  comprises  futir  varieties:  (I)  the  ordinaiy 
lateral  operation  of  Chcsoldcu,  and  as  modiitcd  in  detail 
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by  Key,  Lislon,  mid  other  tnodorn  lithntomists;  (i)  the 
metlian  or  ^Inriiiu  i>[K'Tntion,  revived  by  Vacca,  and  as 
modiliod  by  Civiidc,  Biicbnnan,  and  ostabUshod  in  moilcm 
sHrgfirj-  by  Allartou;  (8)  the  Inlaleral  or  tjaUsvurwJ 
operation  of  Diipuytrcn ;  (♦)  tho  qundrilaifnU  section 
of  ttitf  ])rDiiUte  by  Vidul  do  Cuns. 

Preparatioit  of  the  Fatient  /or  LUhotomy. — Soma 
Sutigeons,  UD  Key  luid  CcHilson  senior,  liave  paid  grenl 
aUeotion  to  tho  Et«la  ut'  the  pationt'x  coiutittiliooal 
health  preparatory  bo  operation ;  other  Surgeons  of  equal 
ominence,  as  Liston,  have  not  deemed  it  necessary  to 
delay  the  operation  by  much  preparation.  Tho  nervous 
Kyiittiiu  bt'ing  tnuxiuil,  or  subdued  by  an  uvcasiooal 
opiate,  the  skin  acting  froely,  and  the  urinary  suonittoii 
having  been  corrected,  ns  far  as  possiblv,  by  alkalies  or 
acids,  according  to  tbo  character  of  the  calculus;  tho 
bovrels  should  bo  well  relieve^l  by  mild  purgatives,  and 
the  rectum  eepecially  must  bo  omptiod  by  an  eitema  of 
oasbor  oil  and  soap-siidit  on  tho  moniingof  tlio  oporati<in. 
On  no  accoimt  sliotdd  the  n|>cnition  bo  perfonned  until 
the  en«ma  has  come  au-ay,  tlie  loaded  state  of  the 
bowol  much  increasing  ttie  liability  of  woundmg  tbia 
Ikart. 

Uortain  (urangoments,  which  altlwnigfa  Bimple,  am 
indi^Ktoublo  tu  tbo  safe  porformaneo  of  litbotomy.  A 
tinn.  even,  opcrating-table — such  as  tlie  kitchen-tobte,  in 
piivato  practice — lifjhtly  covcre<l  with  a  di>ublcd  blanket 
HO  as  not  til  [>rc»«utany  thickuctu  int«>  which  iho  butuwks 
might  sink  unet'eoly ;  a  {hoco  of  wateqiroof  envortiij; 
being  placed  over  the  Uaakot,  of  siilticicnt  lungOi  to 
hang  down  over  tlio  ond  of  tho  tabla     PiUovra  are 


CBIXIKT  CALCULUS— LtTUOTOKY  AKD  UTBOTHITY.    139 

requi&iu  to  support  the  back.  A  firm  stool  is  tlie  most 
convenient  seat,  and  it  must  be  of  such  height  reUtivo 
to  the  table,  that  the  patient's  buttocks  shall  be  level, 
with  the  operator's  breast  when  he  stts  down.  This 
adjustment  is  easily  made  by  experience.  A  small  tow 
table  or  a  large  chair  should  be  provided,  on  which  tlio 
inatrumcntJt  aro  laid  out ;  and  placed  to  the  right  of  the 
operator,  so  that  he  can  readily  help  himself  during  tlio 
operation,  independently  of  any  As.siRtant  for  this  pur- 
posa    The  appliaaces  aod  instruments  requisile  are  ^— 

!»  pair  of  bandages  of  coarse  flannel,  each  about  three 
yards  long  and  two  inches  in  widtJi;  two  lithotomy 
ImiTes  or  scalpeLi,  namely,  a  aharp-pointed,  straight' 
booked  knife,  and  a  blunt  button-poinced  knifo,  some- 
what curred  backwards  towards  the  end ;  a  staff,  boldly 
carved  and  deeply  grooved  oa  its  left  side,  with  a  good 
pit  at  the  end  of  the  groove,  the  size  of  the  instrument 
being  sufficient  to  fill  the  urethra,  and  the  handle 
roughened;  lithotomy  foroeps,  straight  and  curved; 
•coops  of  diSerent  sizes;  a  bladder-searcher;  and  an 
injflotmg  syringe,  capable  of  holding  about  a  pint,  the 
nozzle  titling  to  a  catheter.  To  ihoso  might  bo  added, 
a  gum-elastic  urine-draining  tube  with  rings  at  its 
outer  end,  wberoby  it  can  bo  fixed  in  the  bludder  with 
perinea]  tapes,  aii«r  tho  operation.  This  instrument  was 
tavuiably  used  by  Liston,  for  apparently  important 
rauoDS  to  which  I  shall  presently  refer;  it  has  also 
bean  employed  by  other  excellent  liihotomists,  and  as 
a  ListonJAQ  pupil,  I  imtujally  followed  for  a  time  the 
example  of  the  great  master.  But  the  tube  was,  I 
'  believe,  seldom  usod  by  CouL>on,  nor  by  otlier  men 


140 


DISEASES  OF  TUE  BLADDER. 


of  luge  experience,  and  it  has  now  fallen  into  general 
disusa 

Lateral  OpenUioiu — Four  assistants  at  least  are  re- 
quired for  the  performance  of  this  operation;  one  to 
ftdminislcr  chloroform,  one  on  each  sid©  of  the  patient 
to  fix  the  pcrinctiiQ  in  the  proper  position  as  pnwontly 
described,  and  a  fourth  to  take  charge  of  the  stafE  A 
fifth  assistant  might  be  convenient  to  hand  instruments, 
unless  they  are  placed  within  easy  reach  of  the  operator 
when  utting  down. 

The  operation  consists  in  cutting  on  a  staff  into  the 
bladder, — by  a  preliminary  superficial,  perineal  incision 
to  reach  tho  instrument,  followed  by  a  deep  or  prostatic 
incision  in  the  groove  of  the  staff  to.  enter  tho  bladder ; 
and  the  extraction  of  the  atone.  Tlience  the  instruments 
essentially  requisite  are  simply  throe;  a  staff,  a  knifo, 
and  forceps. 

The  patient  is  placed  recumbent  on  the  tabto,  imd 
chloroform  administered.  Then  the  bladder  having 
been  previously  emptied  of  urine,  should  bo  injected 
with  tepid  water  to  the  amount  of  about  four  to  six 
ounces,  supposing  the  patient  to  be  an  adult,  in  order  to 
steady  the  bladder  and  expose  tho  stone  to  tho  grasp  of 
tho  forcop&  But  ovor-dj£tcnsion  of  the  bladder  wiU 
render  the  operation  moni  difficult,  by  caunng  the  organ 
to  recede ;  and  tho  [trostatic  urethra  thus  being  elongated, 
the  perineum  becomes  deepened.  Sounding  should  now 
be  performed,  immediately  before  tho  operation  is  oom> 
meooed,— when  tlio  patient's  bladder  is  in  posittoo. 
This  may  be  done  mth  an  ordinary  sound ;  but  it  is 
preferable  to  at  once  introduce  tho  staff  of  sufficient  tita 
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to  occupy  iho  tircthm — satd,  using  it  as  ft  suiind,  the 
Htono  iiitut  be  (listii]<:tly  folt  niul  its  situation  Ascertained. 
This  is  an  imporntive  nilo  in  regard  to  lithotomy.  If 
the  stone  cannot  bo  folt  At  tho  timo  of  opcntliig.  the 
operation'  should  bo  tiuhesitotingly  postponctl ;  if  tC  enn 
bo  folt.  tlio  operation  is  proceeded  with.  Tho  pnliont  is 
brought  to  the  end  of  tho  table,  so  that  bis  buttocks 
resting  on  the  edge  shall  project  a  little  boyoad  it ;  the 
legs  nro  to  be  drawn  up  and  tlio  bands  and  aukl«;K  tinnly 
bound  together  with  the  lithotomy  bonds,  lui  thus, — 
cither  hand  being  placed  on  tho  outer  xido  of  the  ankle 
and  made  to  grasp  the  foot,  both  are  securely  joined  in 
this  position  by  a  figue-of-8  application  of  the  liand.  I 
prefer  thin  security  to  the  coujilet  leathern  fttraps  which 
are  Bomotime!)  uHod.  Then,  the  side-assUtAnts,  taloDg 
cnch  a  foot  in  hia  hand  en  the  inner  Afipcct  of  the  foot, 
and  pUcing  the  patient'a  knee  in  his  axilla,  the  limbi  are 
drawn  aiiflicicniiy  aiwrt  to  fully  expose  and  throw  out 
tho  perineum ;  at  the  aame  time  observing  that  it  inclines 
to  neither  one  side  nor  the  otlior.  but  is  fixed  peq«n- 
dicutarly,  or  horiiwntally  to  the  table,  and  maintained  in 
this  |ioHUan  throughout  the  operation.  I'nlots  tlicfO 
two  assiiitanta  attend  only  to  this,  their  simply  mechanical 
bat  important  duty,  that  of  exposing  and  balancing  the 
perineum,  instead  of  attempting  to  hang  over  and  aoe 
the  operation,  they  will  asstirodly  disturb  the  visiuit  line 
of  the  operator  and  thus  embarrasK  him  in  his  incisions 
and  manipuIaticHis. 

The  staff  is  now  given  in  charge  of  an  assistant, 
standing  ou  tho  patient's  loft.,  with  tlie  injunction  to  hold 
it  Brmly— the  thiunb  supporting  the  flat  surliicc  of  the 
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lundlo  —  ID  Uto  porpon<1ic»]»r  direcUnn,  or  in* 
slightly  <loitm%ciir<l».  atui  tlie  curve  of  the  iitfttrumi 
lioing  hooked  up  undor  tho  syinphj-sis  imbut  (P^Ij;.  SO), 
Somo  Siugcotu  profer  thnt  tho  coiivoxity  of  tho  staff 
should  bo  msdo  to  bulge  slightly  furwnrd  in  tho  pori- 
uouiu :  i>thois  tlutt  it  should  be  tum«d  Kmiowbat  towards 
the  left  of  ttio  perineum ;  whito  some  prefer  that  it 
should  bfi  doprcssod,  and  hold  in  contact  with  tho  stona 
Hic  asaiHtAnt  holds  tho  stuff  between  tho  thumb  and  the 
tinj^rs  of  his  right  luind ;  tho  loft  hand  is  used  Lo  raa^ 
tho  scrotum  from  tho  r»ph<^  nmningdown  to  tJie  roctiD^H 
Tbtis  then,  the  spncc  between  the  urethra  and  the  rectum 
is  exposed  as  much  as  paiaiblo,  so  that  tho  one  can  be 
more  readily  appronchcd  witlmut  the  risk  of  woiindinft 
the  other. 

The  Suigoon  soatiug  himself  on  tho  Htool  in  front  of 
the  exposed  j^crinoum ;  he  shnvcx  tho  inte^iimcnt  ou 
the  left  mil,  and  intruduces  his  linger  into  the  reotutn 
to  know  for  certain  that  the  bowel  is  frmpty  and  Ut 
induce  its  conlntction  ;  whereby  any  remaining  feculent 
matter  will  be  expelled,  and  the  contracted  state  «if  the 
bowel  diminishes  tho  risk  of  iu  being  wounded  during 
tho  deeper  incision.  At  the  same  time,  tho  ciure  of  the 
staS'  should  bo  felt  to  \mM  straight  through  tho  prostatio 
urethra,  an<)  thus  enters  tho  bladder,  Then,  with  his 
left  hand  thumbing  tlio  tuberosity  of  the  Lschium  and 
the  ramus  on  the  loft  side,  he  feels  bIro,  with  tho  point 
of  the  forefinger,  tho  »>rt  <if  dopresfiicn  Mt»c  tho  bulb 
of  the  urethra,  in  the  middio  line  or  raph^,  which  lies 
over  tho  curve  of  the  staff;  a  point  about  one  inch  and 
a  half  in  front  of  tho  anus,  rather  lower  than  higher,  and 
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corresponding  to  a  part  of  the  instrument  which  in  a 
thin  perineum  can  often  be  plainly  felt.  The  landmarks 
of  his  incision  having  thus  been  clearly  defined ;  the 
Sorgeon  rests  his  leil  hand  on  the  right  half  of  the 
perineum,  so  as  to  make  the  skin  on  the  left  side  slightly 
tense,  and  indicating  with  the  forefinger  the  above  spot, 
he  plants  the  lithotomy-knife  perpendicularly,  to  the  left 
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of  the  raph^  by  about  one-third  of  an  inch,  and  carrying 
the  blade  in  a  straight  line  obliquely  downwards  and 
outwards,  midway  Between  the  anus  and  tuberosity  of 
the  ischium,  or  somewhat  nearer  to  the  latter,  terminates 
the  incision  at  a  point  just  below  the  anus.  Xfree  but 
superficial  "perineal  incision  is  thus  made.  The  length 
of  this  incision  will  be  from  three  inches  to  three  and  a 
half,  in  the  adult ;  its  extent  varying  somewhat  accord- 


DUBAseS  Of  THE  BUDDETt. 


ing  to  the  aize  of  thg  periDeum,  and  the  apparent  azts 
of  the  stone.  Tho  skin,  superficial  ftacia  and  fat  arc 
divided  ;  but  tho  doplh  of  the  incision,  vai^'ing  according 
to  the  porinoal  obcait.y,  is  above  rathor  Iqsh  than  an  inch, 
while  below,  tho  knifo  is  dntuii  out  slopingly  Ironi  tho 
isohit^-reolal  fottsa.  The  up[)er  half  of  tliis  invision — 
above  the  anus,  leads  to  tho  stat)';  tlie  lower  half— bj- 
the  side  of  tlio  anus  and  botow  it,  facilitates  tho  extrac- 
tion of  the  stone.  The  point  of  the  forotin^r  of  tho 
led  hand  b  now  drawn  firmly  from  tho  upper  angle, 
along  tl)0  bottom  of  the  wound,  between  the  lofl  erector 
pcnts  and  tcoolerator  urinai  muscle  overlaying  the  bolb 
of  tho  urethra,  sn  as  to  sopamte  thceo  part«  ;  then,  using 
tJio  Kngor  to  protect  the  rocium,  by  pressing  it  somewhat 
downwanhi  and  to  tho  right,  any  further  resisting  struc- 
tures aro  divide*)  by  a  slight  touch  or  two  with  tlio 
knifo.  Thus  aro  divided,  tho  tran«vorsa1i«  iwriiuci 
muscle  and  arlory.  and  tho  ba.so  of  tho  docp  poriooiU 
faaoia  or  triangular  ligament  of  tho  urethra,  which  latter 
sometimes  in  elderiy  peraons  presents  a  tolerably  firm 
bar  to  the  finger.  The  finger  is  then  directed  uptnin2» 
from  the  rectum,  as  a  guide  to  tho  stnfi';  the  groove  of 
tho  staff  is  felt  ju»t  in  front  of  the  prostate,  in  tho 
membranous  portion  of  the  urethra,  and  as  covered 
therefiHe  with  this  membranous  structnrc  stretfhinj; 
across  the  groove.  Hy  a  Uttle  compression  at  this  spot, 
the  nail  of  the  finger  is  lodged  (airly  io  tbo  groorc ;  aitd 
then  tlio  point  of  the  knife,  with  the  cutting-cdgo  down* 
wards,  is  slid  along  the  finger  ovrr  tho  miil.  and  ]xtno* 
trating  the  membranous  urethra,  is  at  once  iiiB«rtnd  into 
the  groove  of  (he  staff,  and  felt  to  touch  tlic  metal,  tho 
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contact  with  whloh  may  bo  further  asaured  by  a  slight 
iMemI  moTenMDt  of  the  jjoint.  This  relative  jKniiiinn  of 
tho  finger  to  thu  knife  will  socuroly  prot«:t  the  rectum 
—itself  Abo  pressed  downwards  and  to  the  right ;  and 
which,  from  its  proximity  beneath  tlie  prostate,  in 
especially 'liable  to  be  wounded  at  thin  port  of  the 
''|ioratJoD — the  commoncement  of  the  tUri>  or  pntttatic 
ineinon.  The  tcoife  is  now  piu(hc<l  linnly  along  the 
grooTe  of  the  stotf,  throitgh  tlie  prostatic  [tortion  of  the 
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iiKtlira  And  the  prostate,  with  a  slight  incliuatiou  of  the 
blade  downwordii  and  outwards  (Fig.  21);  thuH  incising 
or  notching  the  prostate  UiteraUif,  in  tho  samo  dii-cctiou 
as  the  extenul  or  Kuporficial  incision ;  while  thu  point 
of  the  blade,  by  Hligbtly  dcprfit»iug  tho  bundle  to  h  vety 
Ibnited  angle  with  the  stafi',  follows  tlio  ciirvo  of  the 
stafi^  until  the  bladder  is  entorvd.  If  tbu  ktiifo  <lii-uctoil 
BidewayB,  runs  firmly  in  the  groove  of  thu  stall',  so  as  not 
to  slip  out  to  the  loft,  tho  blade  cannot  go  wrong  and 
the  inciaion  miuit  bo  right,    lite  bladder  is  known  to 
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b«  ontorcd  by  roeistuncc  cousing,  and  porhajvi  »  gusli  of 
voter  taking  place.  This  incision  nmy  be  made  rapi<Uy 
and  twldly  by  a  practised  lilhotociist ;  a  loss  practised 
litliotoniiKt  nuist  take  tlio  incision  more  slowly  and 
cautioiuly.  A  buUtm-jiohttal  iilliolxmiy-knife  may  por- 
liaps  bo  tisod  mora  safoly,  as  il  locks  into  and  baa  a 
mora  Mcuro  hold  in  tbo  groove  of  the  stafT.  Such  a 
knife  was  alvrn^'a  omployod  by  C'oulson.  It  is  tutrodtiood 
into  the  groove  of  the  sLafl',  after  a  small  punctiiro,  to 
the  extent  of  three  or  four  lines,  has  been  made  into  tho 
membranous  urethra  by  the  sharp^pointed  knife,  in  the 
penneal  incision.  I  have  never  yet  thought  it  necessaiy 
U>  use  this  instrument 

This — the  deep  or  prostatic  incision,  is  thereforo 
limited  in  its  extent  through  thoj/roelate  :  not  exceeding 
tvrioe  the  vidtli  of  the  blade  of  ihc  knifo,  and  certainly 
twt  passing  beyond  the  base  of  the  gland,  where  it« 
eajMulf  prevents  infihratlon  of  uriiio  into  the  cellular 
texture  of  the  pelvic  cavity  behind  the  prosute  In 
withdrawing  the  knife  through  the  prostAte,  it  should 
pass  over  the  linger,  in  the  same  dircation  aa  in  intro- 
ducing it,  and  still  in  the  gmoro  of  tlie  staff,  so  as  not 
to  enlarge  tlio  incision ;  at  the  same  time,  iJie  tingor 
ia  pushed  forward  through  the  prostatic  incision  into 
the  bladder :  and,  if  this  mancvuvre  ho  executed  adroitly, 
the  introduction  of  the  one  follows  the  exit  of  the  otbor 
— the  linger  replacing  the  knife  bffore  Uio  water  eecapoa 
in  any  gusli  from  the  bladder.  Tho  finger,  fitting  into 
the  incision,  is  mode  to  enlarge  the  wound  by  a  sort  of 
cwifting,  or  tunnelUng  motion ;  whereby  tho  opening  ia 
dilated  and  tlio  prostate  somewhat  split,  aa  with  a  blunt 
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gDt;get,  instead  of  having  been  cul  frcoly  by  Uie  knifa 
As  tho  finger  proceeds — the  stone  is  feir,  for.  This 
double  duty  of  the  tinger,  as  a  dilator  and  a  searcher, 
may  be  conveniently  performed,  whilo  the  Surgeon  m 
baking  the  forceps  with  his  other  hand  from  an  aasisCant, 
or  from  a  basin  of  warm  water  at  his  Eido.  Having^ 
entered  the  bladder,  and  found  the  stone ;  the  assistant 
is  directed  to  withdraw  the  staff.  Then  the  Surgeon 
introducing  the  closed  blades  of  the  forceps  over  tho 


fingier,  he  slides  thorn  into  tho  bladder,  and  opens  tho 
blades,  withdrawing  tho  finger,  at  tho  samo  time ;  a  gitsh 
of  wat«r  now  takes  place — if  not  previously,  in  niakiDg 
ibo  pnxtatic  incision — and  thus  tho  stone  may  somO' 
tunes  be  wnsltod  into  the  grasp  of  the  forcepii ;  or,  on 
KOcnowhAt  dipping  the  forceps,  with  a  sort  of  sweep  from 
left  to  right  across  the  fundus  of  tho  bladder,  tho  stone 
is  at  oDoo  caught  and  seized,  whereby  tho  instnnnont 
Gb^  suddenly  locked  (Fig  22).    Failing  to  catch  tho 
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Stone,  in  either  of  theso  ordinoiy  ways,  it  sboatd  be 
gently  sought  for.  uul  touched,  with  tho  forceps,  it 
may  then  ho  seized  by  one  of  two  nnuMPiivree,  ah  in 
lithotrity;  by  depressing  tho  inferior  fundus  of  the 
Usddor  with  one  bUde,  and  giving  a  slight  Ahake.  the 
stono  wilt  probably  foil  into  tlie  gntsp  of  the  instrunieni . 
or  by  pnsiiini;  the  blades  along  tlie  side  of  the  stone,  then 
opening  them,  and  turning  the  opened  blades  orer  to 
that  body,  it  will  be  seized  almost  witli  certainty.  The 
size  of  the  »tono  may  bo  cstimatod  by  observing  hnw  for 
the  handles  are  separated.  If  it  seem  to  bo  seized  in  it« 
long  diameter  and  too  largo  for  oxtracuon,  tho  stone 
may  be  shifled  by  a  jerk  of  the  forceps,  or  disengaged 
and  resciz&d,  so  as  to  be  extracted  without  lacerating  or 
bruising  the  neck  of  tho  bladder. 

For  seinng  and  extracting  the  stone,  various  shaped 
foroops  may  have  to  be  iised;  those  constr^icted  by 
Hossrs.  Matthews  for  Sir  W.  Fergussun,  are  hero  repre- 
sented (Fig.  S.t) ;  tho  angular  inetniments  Iieing  adapted 
for  keeping  tho  opcrstor'is  hand  out  of  the  line  of  incision 
in  tho  act  of  extraction. 

Extraction  should  bo  performed  slowly,  and  by  work- 
ing the  imtrumoDt  gently  backwards  and  forwards  to 
gnidiially  dilate  Oio  prostatic  apcrturo ;  bearing  down 
also  in  the  direction  of  tho  axis  of  the  pclvii;  (sco  Fig.  30), 
in  onlor  that  tho  widest  part  of  tho  aixih  of  the  pubee 
may  be  a%'ailable  for  the  extraction,  and  the  lower  part 
of  tho  perineal  incision  which  focilitat^-s  this  concluding 
part  of  the  operation.  Tho  forceps  lie  in  the  axis  of  tho 
pelvis,  and  aro  withdrawn,  in  the  same  direction  as 
obstetric  forceps.    If,  as  a  rare  evont.  the  stono  slipa 
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from  the  furoopt^,  when  it  has  boon  wittidniwi)  tlirou(,'h 
the  proetate,  it  cannot  be  rosoizod  uiidur  the  jttibio 
ureh,  or  without  disturbing  the  coHuIw  connections  of 
tlie  bladder  and  rectum ;  the  tingcr  ttliould  bo  passed 
into  the  bowel,  &o  as  to  Hx  tlie  stone  from  bvbiud.  and 
iJien  with  tlio  scoop  (Pig.  34)  it  may  bo  drawn  or  tJltod 
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out  of  the  wound.  After  removing  the  stone,  if  it  has  a 
Gaceted  shape,  as  from  attrition,  there  will  probably  bo 
another ;  in  any  case,  however,  the  finger  should  bo  rc- 
iatioduced  into  the  bladder  to  search  for  any  other 
•tone  whicli  may  be  present ;  or  the  sfanJicr  can  bo 
uaod  for  this  purpose  to  reach  pnrU  of  tho  bladder  not 
readily  accessible  to  tho  finger,  ns  in  front  above  tho 
pttbc8.     And.  as  in  tlie  act  of  withdrawing  tho  knife 
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through  tho  proetatic  inciHion,  tho  finger  at  onco  foltoi 
it  forward,  so  also  in  nithdmrring  tho  forco|)8,  tho  tingor 
is  again  made  to  follow  thiH  instrumont ;  that  thus  tho 
entrance  to  tho  bladder  tthall  norer  bo  lost — an  ti^unc- 
tion  the  more  imperative  when  the  sliitT,  as  a  giiido,  has 
been  withdrawn.  No  second  »tone  having  boon  dia- 
t'ovorcd,  tlio  operation  is  cumpletod. 

Frtuinre  of  the  stone  someumos  occurs,  in  Bcixing  or 
in  extracting  it ;  and  generally  as  tho  result  of  undu(> 
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forco  in  iwing  tho  forceps,  aided  perhaps  by  the  brittle 
character  of  the  stooo,  as  when  tho  calculus  is  phos- 
phalic.  Tliig  accident  will  bo  noticod  among  tho 
di^ffunUtiea  which  may  attend  tho  opomtion. 

littMly.  A  gum-«lastic  tube  may  then  be  introduced 
through  tlio  wound  into  the  bladder,  and  retained  in 
position  by  porine*l  tapes.  This  instrument  was  formerly 
deemed  son'iccabte  for  two  purposes;  aa  a  menns  of 
arresting  any  oozing  haemorrhage ;  and  for  keeping  the 
wound  free  of  oo^ola,  thus  aflbrdirig  a  clear  passage 
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and  prerenting  the  iafUlrntion  of  imne.  But  tlie  latter 
risk  U  Huroly  avoided  by  the  limited  prostatic  incialoii ; 
and  tbo  tormer  iulvantago  i^  more  than  coimterbalancod, 
in  viont  caeee,  by  the  incessant  concenlration  of  the 
puieni's  aUeutioa  to  his  bUdder.  Originally,  I  behove, 
raoomioended  by  CoUot;  Uston,  I  know,  always  uae<l 
this  tubo,  so  did  .Sir  W.  Fer^usson,  in  his  earlier  opera^ 
tions.  and  Mr.  Spcuce  still  patronizes  it ;  but  tho  instru- 
ment was  condunmcd  by  Volpoau,  and  roslrictcd  in 
Hr.  C'ouLson's  practice  to  cases  attended  with  a  dlspou- 
Uon  to  hiemorrhage,  or  employed  by  Sir  B.  Bvodio  only 
when  there  was  a  liability  to  InSItration  of  urine,  cither 

from  clot-formation  in  tho  wound,  or  from  laceration 

^bteyond  tho  prostate  in  the  cxtracUonof  A  largo  stono; 
^^and  the  Ciiuployiucut  of  ibo  tube  is  now  generally 
abandoned  in  this  country, 

I  have  thus  described  the  lateral  operation  of  litho- 
tomy as  consisting  of  three  steps;  two  of  which  are 
incisions — n  suporticial  or  penneul,  including  a  duopor 
touch  or  two  with  tho  knife,  and  tho  deep  ur  prostutio 
incision ;  and  then,  seizuro  and  extraction  of  the  stono 
from  tJte  bladder.     It  should,  however,  be  observed  by 
:«  Student,  that  although  these  steps  are  described 
ipantely,  as  in  detail,  tlicy  are  performed  succefuiivcly 
as  one  continuous  operation,    lliu  procedure  consists  in 
on  ullemate  apphcation  of  the  lell  forctlnger  and  tho 
jknife,  or  tho  forcepa.    Commonciug  with  the  iodicatlon 
of  tho  point  for  entering  tho  kuifu  in  the  porinoosu,  this 
is  followed  by  tho  superiicial  perineal  incision  ;  then,  tho 
finger  is  used  snccesiuvely,  as  a  protector,  guide,  bltmt- 
gorget,  and  searcher;  with  tho  knifo  alternately,  in  tlio 
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putDcal  wound,  tho  groove  of  tlio  staff  in  the  mem- 
bnuQouK  iirvtfini.  nnd  ibo  [>ni£Ut«:  foltowod  by  tho 
foroops,  alw>  (ised  ultcrnfttcly  with  tho  finger,  in  tho 
bladder.  The  textures  are  Bticce«aiTely  divided  down- 
wards and  outwards,  away  from  tho  rectum,  by  luter- 
itlisffl  incisions;  and  they  together  form  an  obtiqno 
mnoiiUU  wound,  having  ita  base  externally  in  the  peri- 
neum, and  tho  apex  in  the  prostabe. 

If  the  operation  l>e  thus  conducted,  tho  queittion  of 
tho  "  imrt»  "  concomc*!.  is  moro  an  anatomical  invcstiffa- 
tion  than  a  itiirgical  consideration — more  a  Student's 
question,  than  of  practical  consequence.  The  part.4 
DMOMlrily  diviilfti,  in  their  order  from  without  inwards, 
ore:  the  skin,  supei^cial  fa-scia  and  fal,  with  the  inferior 
htemorrhoidal  vcssoht  and  nerves  {Hissing  ncro«  tlio 
ischiu-roctal  fossa ;  the  tnuisvorso  pi-rincal  muscle  and 
artery,  with  probably  tho  superficial  porineal  artery  and 
nen'OH ;  tho  base  of  tho  triangular  ligament  and  tho 
deep  tnuuverao  nrothral  mu»cle ;  the  membranous 
urethra  and  constrictor  musdo :  the  prostatic  urethra, 
and  tho  prostate  to  a  limited  extent  in  its  left  lateral 
lobo,  including  the  "  ligamentous  ring  or  baud  "  around 
tbo  neck  of  the  bla<lder,  but  not  t3io  capsular  boundary 
fonnerl  by  tlio  reflexion  of  t)»o  rccto-vestcal  portion  of 
tho  i>elvie  fascia ;  external  to  the  capsule,  aomo  of  the 
anterior  fibres  of  tJie  levator  ani  muscle  will  be  dividiMl, 
and  within  the  eapaule,  a  plexus  of  rather  large-sized 
VQins  must  bo  severed — in  tho  prostatic  Incision. 

Tbo  parts  to  bo  avoidttl  in  tho  operation,  are  in 
anatomical  works  thai  enumerated:  tho  rectum,  tho 
inbotnal  pudic  artoir,  where  it  counea  forwards  under 
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cover  of  iho  ramus  of  tho  [rnbea;  tho  biill)  of  tbo 
uretiirn;  and  tbo  artery  of  tho  bulb,  which  uoniially 
'  passai  i&wardii  transvereely  about  half  an  iach  above 
the  base  of  the  txiangular  ligament,  between  it  and  tho 
other  or  deep  layer  of  the  perineal  fiuiciiu  Of  tbcso 
parts,  tho  rectum  will  bo  avoided,  by  bitving  llic  stutV 
well  hooked  up.  protccttug  tho  bowel  with  Uiu  linger 
and  lateralixinj;  ll>o  knife  parallel  with  the  bowel— par- 
ticularly in  an  old  perflon  whose  rectum  is  oomraoaly 
dilated  into  a  pouch  just  above  tho  anus,  sometimes 
uvea  wrapping  around  the  prostate  from  side  to  side. 
The  precaution  of  emptying  the  bowel  should  also  l>e 
ntworvud.  The  arterial  vesseb  mentioned  aro  loss  readily 
wounded  ;  but,  when  presenting  anomalies,  thoy  iimy  be 
unavoidable.  The  jnulu:  arter)'  will  be  avoided  by  not 
turning  the  knife  too  much  outwards  in  making  the  deep 
incision.  I'osteriorly  this  artery  is  securely  lodged  under ' 
cOTor  of  tho  tuber  ischii ;  but,  occasionally,  it  descends 
over  the  inferior  surface  of  the  bladder,  and  across  tlie 
priKttate  to  reach  the  penis.  Or,  the  accessory  pudic,  as 
an  occasional  substitute  for  the  pudic,  when  defective, 
lies  oo  tlie  posterior  edge  of  the  prostate ;  it  may  then 
be  avoided  by  not  extending  the  protitatio  incision  back- 
wards to  tho  base  of  tlic  glaud.  The  arlery  of  tho  bulb, 
a  serious  source  of  ba^morrbagu.  may  perhaps  be  avoided 
by  not  cutting  loo  freely  upwards  towards  the  groove  of 
tho  staff;  but  an  irregular  course  of  tho  vessel,  lower 
down  than  usual,  cannot  be  foreseen  or  avoided  by  any 
plan  of  iDcision.  Sometimes  also,  as  arising  from  tho 
obturator  arteiy,  or  as  a  branch  from  tlio  artery  of  tlie 
bulb  on  the  opposite  side,  neither  of  these  anomalies  can 
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poiuubly  be  anticipated.  Lastly,  Uie  bulb  of  tbo  iirotltnt, 
a  Hource  of  venous  htemorrhage,  mny  be  avoi<]ed  by 
directing  tbe  point  of  the  knife  obliquely  u^wanLs 
beneath  ita  {nvjeotJon,  in  the  act  of  poncusting  the 
mombranoits  iircUira.  The  bulb  is  most  liable  to  bo 
wounded  by  opening  the  membranous  urethra  antt-riorly, 
instead  of  more  deeply,  jast  in  front  of  the  prostate.  I 
Agree,  however,  with  Mr.  Skey,  in  not  attaching  much 
importanco  to  a  wound  of  the  bulb;  and  1  have  no 
doubt  it  not  imfioqucntly  happens  without  any  evil 
ccHasequcmce.  The  Tonoua  plcxueet;,  within  tlie  capaulo 
of  tho  prostate,  are  sometimes  much  enlaiftvd,  eepociftUy 
in  old  men,  and  t>oc«nio  a  source  of  unavoidable  faa^moir- 
riiage. 

In  tho  limrtetl  extent  of  tho  prostulic  incMon,  tho 
operation,  as  described,  diflbnt  c«sontialty  from  that  of 
tlie  Milier  and  Boiuo  living  lithotoIIli»t^  :  FHro  Jacquoa, 
Cbeselden,  Dcsault,  Klein,  John  tivll,  .Viartincau,  Come, 
Souberbielle,  Langunbeck,  Guttoridgo,  and  other  most 
successful  operators,  who  made  a  free  prostatic  inciaEon, 
extending  even  througli  the  neck  of  the  bladder ;  but 
the  limited  incision  has  been  advucatod  by  Pierre  Franoo, 
Ia  Cat,  Scarpa,  1>upuytrcn.  Callisen.  Sir  A.  Cooper,  Sir 
B.  Brodie,  Crosse  of  Norwich,  Key,  Stanley,  Liaton,  Skoy, 
Coulson,  SjTno,  Spuncc,  Sir  W.  Fcrgusson,  and  by  tho 
most  oxpcrionwd  modem  Uthotomists  in  this  c«»untTy< 
supported  by  Dr.  Grots,  and  other  distinguished  Ameri- 
eao  8ui]g:eons. 

Fcff  years  I  have  protested  against  fettering  tho  hands 
of  the  operator  with  many  of  the  impmctJoablo  eon- 
stdorations  Uid  down  in  Anatomico-Sut^cal  workit.     Id 
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lithotomy.  Anatomy  ptahn  the  landmarks  and  liroita  of 
the  inctsioiu — poriiuMi  and  prostatic;  but  tlio  jxitho' 
logical  conditionfi  of  tho  prostato  and  of  tho  bladder 
nro  of  more  surgical  importanco  in  tho  Koixute  and 
extraction  of  the  Mouo.  This  will  appear  pn»enUy 
in  connection  with  the  diHicullivs  incidenlot  tu  tlie 
operation. 

Poffition  of  the  Jiatul  avd  Knife. — Much  diftbrcnco  of 
opinion  has  boon  held  in  surgical  works  of  auiliorily, 
and  (litlorent  dclinvations  havo  boon  given,  as  to  tho 
manner  of  holding  the  knife  in  lateral  lithotomy.  In 
malting  tho  KUpurticial  or  perineal  incision,  the  knifo  is 
gonaially  held  under  tho  hand  ;  and  in  making  the  deep 
or  piostatic  incision,  Uth  position  is  still  iimintained  by 
litbotomi&ts,  and  as  shown  in  works  on  Surgery.  Liston, 
however,  would  appear  to  have  held  the  knife  above  the 
band,  in  making  tJic  Utter  incision,  as  depicted  in  his 
"Practical  Suiger}'."  It  is  described  as  being  a  roprcseota- 
tion  of  **  the  position  of  tho  hand  and  kuife,"  at  tho  com- 
mencement of  the  second  incision,  u«  shown  "  in  a  very 
conroct  sketch  of  the  viscera  of  the  pelvis,  with  thoir 
nlative  size  and  position;  and  which  has  been  copied 
more  than  onoe  without  acknowledgment."  (Fourth 
Kdition.  1846,  p.  50!),)  But,  notwtthstauding  tliis  record 
by  ilr.  Ijston,  on  the  point  in  question,  as  sui  old 
Uotspital  pupil,  having  enjoyed  tmusual  and  repeated 
opportunidcs  of  witnessing  the  operations  of  tho  great 
litbotomist,  I  can  corroborate  the  personal  knowledge 
of  Mr,  Cadge,  of  Norwich,  that  Mr.  i-iston  held  the  knife 
IHufn-  the  hand,  like  other  lithotomists ;  and  1  parti- 
cularly well  remember  also  that,  in  entering  the  point 
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of  the  knifo  into  llio  groove  of  tbo  stAfT.  his  fingers  wore 
OQcloHcd  nrouiut  iLo  bbido,  apparently  to  cover  the  odgo, 
and  tit  iho  [loim  into  the  groove  securely,  the  iiistru- 
moDt  being  thon  sent  forward  from  tJie  paint  of'tho 
hand.  But  although  there  can  be  no  doubt  that  in  ibo 
Ltfltomoa  opomtion  of  lithotomy,  the  hand  and  knifu 
had  the  usual  roUtivo  poHition,  and  not  as  ruprcscnt«d 
in  the  work  referred  to ;  yet  I  am  now  equally  certain 
from  my  onn  experience  of  tho  operation  both  on  the 
living  and  dead  snbjoct.  tliat  the  method  actually 
depicted  in  that  Kig.  wilt  bo  found  generally  more 
adxiuitageous ;  the  point  of  tlio  knifo  being  tliua  directed 
upwanU.  whereby  it  in  kept  more  securely  in  the  groovo 
of  the  staft'.  Tho  slight  inclination  of  the  staff  down- 
wards front  the  perpendicular  also  facilitates  Uie  ponnge 
of  the  knife  in  tho  groove  ;  as  in  "  cutting  on  n  Btroight 
staff.'  without  entailing  the  xpeoial  risk  incident  to  tho 
manipulations  in  that  mode  of  operation. 

Various  other  l-nitvs  have  been  contrived  for  making 
tbo  prostatic  incision.  Iteoides  uiodilicatioos  of  shape. 
in  tlio  bhule  of  tlie  ordinarj-  lithotomy  scaljiel,  the 
Ulhotome  and  tlte  cutting  gorget  arc  special  instnunenti 
which  wero  fonncrly  much  UHod,  and  porhniw  have  not 
altogether  yet  fallen  into  (li8a<»(>  in  tho  hospitals  of 
London.  Hie  lithotome  Ls  simply  a  knifo,  having  a 
shoathod  or  concealed  bla<lc.  which  in  projected  by  a 
spring,  wliiU'  tho  shcAtli  is  beaked  to  run  in  the  groovo 
of  the  stofE  Thi.t  instniment  is  thus  poriiaps  safer  than 
an  unguarded  and  pointed  knifu  in  tlie  handa  of  a 
dtunsy  operator.  Hie  goigel  is  a  sort  of  cxmcave  trian* 
gu\M  knifo,  of  largt-  size,  and  also  beaked.    But,  altliougfa 
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certain  omincnt  lithotomists  hnvo  IiuimIIciI  tho  gorgot 
with  dexterity,  this  frightful  woapon  hns  ofWn  been 
thnutt  de«p  between  the  bladder  and  roctiim,  cuttiitf; 
either  organ,  and  even  penetrating  tho  peritoneal  pouch 
behind,  so  that  tho  bowoU  have  clipped  down  and  oome 
out  of  the  perineal  wound.  Some  torriblo  stories  of  this 
kind  aro  told  by  John  Bell  in  his  "  Surgt-rj* ;"  and 
similar  Ini8advOQtun^E  hnvo  sinvo  been  witncEsed  by 
Mr.  CrOBBO,  «enr,,  and  others,  who  huvo  confcKsod  what 
they  hax'e  Ecen,  or  has  been  discovensd  by  oimniofttjon 
after  deAth. 

Cattin/f  on  a  Straight  Staf. — Thia  modo  of  perform- 
ing tho  l»t«.'nd  operation  was  originnud  by  A»tun  Key, 
at  Guy's  Hospital,  where  it  U  still  practised,  and  by 
other  Burgeons.  Tho  cun'cd  stdff,  ok  a  director  fur  tho 
knifo.  is  ill-adapted  in  its  form  to  guide  tlie  point  with 
safety,  just  where  the  u§o  of  tho  stall'  becomes  requisite 
—in  making  the  prostatic  incision.  This  disadrantago 
may  be  overcome  by  cutting  on  a  straight  Ntall'-,  anrl 
the  advantage  is  also  gained,  that  the  groove,  which 
had  been  directed  downwanU  for  entering  the  knife, 
can  then  bo  turned  in  any  oblique  lino  for  division  of 
the  prostate  But  tlio  straight  staff  is  more  liable  to 
bo  tilted  out  of  the  bl-ulder  than  the  curved  one;  and 
therefore,  the  end  of  the  staff  should  always  ra.it  upon 
the  stono  in  performing  the  operation  with  this  instru- 
monL 

Having  reached  tho  staff  l>y  the  iterineat  inoiftion, 
which  ha*  to  be  carried  deeper  than  to  reach  the  curve 
of  Uio  ordinary  staff,  tho  point  of  the  knife  is  entered 
into  the  groove;  then   the  Surgeon,  withdrawing  the 


DISEASES  OF  THE  BLJlDDEB. 

left  foroliTi^r  from  tlio  wound,  Lakes  th«  auSt  from  tli« 
usistant  provioiiKly  in  cliorgo,  and  depressing  the  handle 
brings  it  down  pamllel  with  the  axis  of  tbo  polm,  so  as 
to  present  n  direct  passage  to  the  bladder.  In  doing 
oithur  of  those  acts,  special  care  must  be  tAken  lest  the 
kiiifo  slip  out  of  the  groove.  Feeling  certain  that  it  still 
remaios  in,  the  surgeon  latoralizcs  both  staff  and  knife, 
in  contact,  to  tho  latt  of  the  peiineum,  comsponding  to 
the  external  incision,  and  pushes  tlio  knife  onwards 
idong  tho  groove  into  tho  bladder ;  withdrawing  it  in 
tho  same  direction,  ho  as  to  inciso  tho  prostate  only  to 
K  limited  extent.  Ucro  agnin.  in  this  noarly  parallel 
modo  of  using  tho  staiT  and  knife,  special  caution  must 
be  taken  lest  the  point  be  tilted  out  of  tho  groove  by  the 
front  of  tho  prostate;  when,  instead  of  entering  the 
bladder,  it  would  pass  down  into  tbo  pelvic  cavity.  This 
may  bo  obviatctl  by  doprosung  the  biuidte  of  tho  knife 
to  a  limited  angle  with  tho  staff,  so  as  not  U>  inciso  the 
pnMtate  too  far  back.  Then,  having  onterod  tho  bladder 
and  withdrawn  the  kntfo,  this  instrument  is  latd  aside ; 
the  stafT  is  now  transferred  to  the  right  hand,  and  tho 
left  forefinger,  introduced  into  the  wound,  is  guided  by 
tho  StafT  into  the  bladder  and  to  the  stone.  The  finger 
nsting  on  the  stone,  tlie  stafl'  may  be  withdrawn ;  tho 
fbrcepB  aro  introduced  along  the  finger,  and  tho  operation 
completed. 

jiw.  Laterul  Operation  in  CfciWiwi. — Lateral  lithotomy 
ia  parformod  in  tho  same  way  in  Ctitldron  as  in  Adtilta; 
but  the  anatomical  condition  of  tlie  parts  under  tho  ago 
of  puberty  and  ospociaLly  in  childhood,  affects  tho  por- 
Jbrmance  of  this  oporation.    The  anatouiical  pocutiantius 


URIKABT  CAUIULUS— LtTHOTOMV  A-VD  I.rTHOTHlTV.    ISO 


alluded  to  are  chiefly  foiir ;  iho  looseness  of  tho  perineal 

ooUiUor  texture  ui  tho  roct^vosical  space ;  the  smaHi  size, 

8,  and  woakuofis  of  tho  mi-nibraDoiis  m-etlira ;  the 

'rudimentaiy  small  size  of  tho  prostate ;  imd  tho  position 

of  the  bladder — it  being  situated  higher  tip  or  more  in 

the   Mbdomon   tlum  in  tho  pelvis.      T'hoFte  oondilioiui 

klly  ndect  tho  operation  in  Its  liral  part — tliat  of 

itcring  tho  bloilder;  oxtmction  of  tho  stono  i»  not 

^Wtcndod  with  any  special  difliculty. 

Thus,  tho  superiicial  perineal  incision  having  been 
io  correctly,  tho  loose  oeUular  ttxiure  easily  yicldt 
giTcs  way  under  tlio  finger,  forming  «  rlistinct, 
>th-waliod  cavity  or  fftUo  bladder,  in  tho  recto- 
veMool  space ;  which  resembles  tho  interior  of  tho 
3der,  A  veiy  little  (groping  with  the  finger,  in  tho 
direction — downvjard* — will  form  this  docoptivo 
fwTity ;  into  which  tho  finger  readily  onion  oa  if  into 
Llio  bUddur.  Perhaps  also  tho  mombrunouii  urethra 
b«on  penetrated,  whereby  tho  urino  dribbles  away 
ad  the  bladder  gradually  collapses ;  both  circumstances 
Ippftwntly  confirming  the  belief  that  the  finger  is  really 
in  that  caTity.  Indeed,  the  latter  condition  aflfordii  mora 
for  tho  easy  enlargement  "of  the  fiiUo  bladder.  In 
lis  anxious  and  porilotis  moment,  two  points  of  dietinc- 
tion  should  be  remembered  ;  this  false  bladder  presentt 
no  tuck  through  vhich  tho  finger  should  pass  to  gain 
admission,  nor  can  the  hare  grooved  staff  be  felt  along 
the  back  of  the  finger  when  introduced  into  the  cavity. 
BesidcB  both  these  negative  features  of  distinction,  aJiove 
i.his  cavity,  near  the  symphysis  pubis,  lies  the  stafi' 
loading  to  tlie  bladder ;  and  which  can  be  plainly  folL 
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on  dirocUng  the  finger  from  the  scene  of  mischief, 
obliquely  upwanLi  to  that  spot.  Hence,  the  practical 
inferences  are  these :  in  approaching  the  ulaff,  to  avoid 
making  anatomy  by  a  too  free  use  of  the  fingor  as  a 
gtlidc ;  und  to  direct  both  it  and  the  knifo  upwards  to 
the  more  highly  situated  staQ^  instead  of  beedlessly 
slipping  into  and  working  in  the  intorvsl  between  the 
bladder  and  rectum.  A  jH^caution  before  operating 
shoidd  also  be  observed  ;  that  of  sufficiently  distending 
the  bladder  with  water,  to  lower  ita  position  in  the  pelvis, 
and  to  steady  its  neck.  I  have  alwaj-a  foimd  also  that  a 
stafl'  with  a  larger  or  deeper  cur\'o  than  usual,  has  the 
advantage  of  lowering  tlie  neck  of  the  bladder,  in 
operating  on  children  ;  thus  rendering  the  prostate  more 
accessible  below  the  pubic  arch,  and  so  diminishing  the 
risk  of  entering  the  cellular  space  between  the  bladder 
and  the  tectum.  Tho  same  kind  of  misadx'enture  may 
ooour  bawooD  tho  neck  of  the  bUdder  and  the  paben, 
by  misuse  and  misdirection  of  the  finger  upxtxtrxi*.  It 
need  scarcely  be  added,  that  in  either  such  case  the 
littJa  patient  remains  uurelieved,  and  dies  with  the  atone 
in  the  bladder.  Yet  this  calamity  has  happened  to  Bomo 
of  the  most  skilful  and  experienced  lithotomists — past 
and  iiresent. 

Again,  in  endeavouring  to  hit  tho  mombntnous  urcllmi 
and  lodge  the  point  of  the  knife  in  the  groove  of  tho 
staff,  the  urethra  being  of  mtutU  size,  it  mity  bo  so  cut 
about  as  to  be  nearly  severed  from  the  prosutc  Or,  if 
the  pcHot  of  tho  finger  bo  not  insinuatod  well  into  the 
opcDing,  or  if  any  undue  force  be  iiscd  in  paasiog  it  into 
the  bladder,  tbo  (Aiii  mombnuiouft  urotlira  may  bo  torn 
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aoroea,  and  the  neck  of  tbe  bladder  driven  bAckn-anls  ou, 
or  of^  the  staff — on  accident  more  likely  to  liappOD  when 
the  urethra  bw  beoa  nearly  severed. 

Thus  then,  in  opening  the  urethra,  tut  in  ftpproaohiDg 
iltjiddlhiff  n-ich  the  knife  must  be  avoided  ;  luiit  in  both 
procedures,  any  fsnvihU  use  of  the  finger  will  iiUo  bo 
I'miEtchievous. 

The  riulime)itarij  »ize  of  tJid  prostate,  and  tho  hiyh 
position  of  the  bladder,  will  boUi  nocwaitato  a  moro 
upward  direction  of  the  point  of  the  knife,  in  making 
I  tho  proHtatio  inobion.  And  it  nhould  be  remembered 
I  that  tbiH  incision  must  necessarily  almost  always,  if  not 
I  mvariabty,  extend  through  the  nliole  of  tho  small  pro* 
I  <tate,  in  its  left  lobe ;  yet  without  any  evil  conaoquence 

In  entering  the  neck  of  the  bladder,  thu  fueling  is 
I  that  of  ]Wising  through  a  small  ring;  without  riding 
[orer  the  xort  of  cheBtnut>like  projection  upwards  of  the 
I  prostate,  and  which  may  be  like  a  half-orange  in  an 
f  elderly  man. 

I      When  the  prostate  haa  been  detached  ^m  the  mem> 

Ibcanona  urethra  and  tho  neck  of  the  blaildor  recedes 

before  tho  point  of  llio  finger,  all  the  presence  of  mind 

tand  dexterity  of  the  Surgeon  will  be  rotjuired  at  thia 

[trying  moment  of  peril  and  anxiety.     Much  will  depend 

too  whether  the  staff  still  remain  in  the  bladder,  aa  a 

guide.     If  so,  the   forefinger  should  be  passed  most 

cautiously  and  gisntly  along  tho  groove,  and  a  slight 

hooking- movement  made  at   the  neck,  so   aa   to  draw 

iTclowa  thic  part     It  may  then  be  notched,  by  insinuating 

tho  knifo  along  the  finger,  which  can  thim  be  fairly 

entered.    If  tho  staff  be  out  of  tho  bladder,  or  has  been 
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trithdmu-n,  tho  position  of  both  patient  and  Surgeon  i^ 
most  critical  It  may  bo  possible  to  rc-iutro(luce  the 
instrument,  and  then  proceetl  as  just  directed.  Failing 
to  accORipliiih  the  first  step,  tho  attempt  to  hook  dovm 
the  neck  of  the  bkdder  should  never  be  reaarted  to — in 
the  absence  of  a  ffuvtr.  The  tingor  or  any  searching 
nstniment  nHIl  only  pass  doejior  and  deeper  with  in- 
rreasing  damage,  and  inevitable  death  ruttilL  Moral 
courage  is  here  the  better  part  of  valour,  and  any  further 
operative  interference  should  bo  resolutely  abandoned. 
The  urethra  may  he«],  restoring  the  conlinnity  of  the 
canal,  when  the  operation  can  bo  repeated  and  brought 
to  ft  happy  i.^ue 

Tho  D!£icultiei*  which  may  occur  in  the  pcrfoFmanoo 
of  the  lateral  operation  relate  either — (1).  to  entering  the 
bladder ;  or  (2),  to  seizing  and  extracting  tlio  ston«.  Thy 
furuicr  occur  more  especially  in  operating  on  chitdrcni 
uid  have  boon  already  d«cribod ;  tho  latter  kind  of 
difficultios  ore  met  with  more  commonly  in  ndultii- 
Thiis,  in  children  two  difhcultios  are  very  liable  to 
happen,  in  endeavouring  to  enter  tlie  bladder;  the  for- 
mation of  a  falae  bladder  in  tho  rocto-Tesioa]  spAoe,  and 
the  incised  or  torn  detachment  of  tho  neck  of  tho  bbddor 
from  tht>  mcmbrenous  urethra.  In  <tdiiilA,  the  lirst  of 
Umw  difhculuM  has  occurred  us  tho  result  of  prolonged 
boring  witli  tho  finger  in  tho  cellular  interval  between 
tho  bladder  and  ractutn. 

(1)  A  de^i  perinenm  prcsenta  obstMlM  to  mitring 
the  bladder.  Tho  depth  of  perineum  nwy  be  due  to  &t 
in  a  corpulent  poison;  or  to  an  enlarged  proatete.  in 
an  elderly  person.      Both  conditions  not  unfreqiiently 
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eoexisc,  conplod  aUo  with  an  Lnduratod  staXc  of  tlic 
proBUta  A  forofinger  of  arerago  length  con  iwrhnps 
scarcely  reach  the  bladder,  if  nt  all ;  and  the  prostntic 
condilioD  of  oulargciRoal  and  rigidity  obeitructs  the  in- 
troductioD  of  the  finger.  Tho  Wunt-gorget,  fonncrly  in 
ordinary'  lue,  is  here  very  appropriate ;  as  affording  tlio 
meaiu  of  dilating  the  tucumploto  incision  in  tho  cnlargod 
and  induntlod  glniid,  and  of  gaiiiiug  access  to  the  bladder 
beyond  reach  of  the  fingor. 

(2)  Seizure  and  taUraction  of  tho  stone  may  present 
difficulties  dependent  on  aovoral  conditions:  depth  of 
the  porineuni,  particularly  when  duo  to  an  enlargod 
prostate;  an  encysted,  or  tui  ailhcront  state  uf  tho  stone; 
tho  position,  siso.  and  shape  of  tho  stone ;  fracture  of 
tho  stone ;  bladder  difficulties,  in  tlie  form  of  enveloping 
folds  of  mucous  mombruoo,  or  hour-glass  contraction ; 
rickety  deformity  of  tho  polvis,  in  its  antero-posterior 
dianieter,  or  by  narrowing  of  the  pubic  areli.  These 
various  conditions  interfere  witli  the  use  of  tho  forceps ; 
cither  in  introducing  the  inatnimont  into  the  bladder,  in 
seizing,  or  in  extracting  the  stona 

Enlargement  o/tke  Prostate,  which  places  the  bladder 
beyond  reach  of  tho  finger  (Fig.  la),  renders  tho  intro- 
duction of  the  forceps  ditficult ;  and  seizute  of  tho  stooo 
mote  M,  owing  to  tho  liabihty  of  tta  falling  into  the 
doprouton  behind  tho  proettato,  and  thus  escaping  tho 
sweep  of  tho  forceps ;  but  tho  latter  dilficulty  may  be 
oTercomo  by  using  long  curved  forceps,  at  the  same  time 
endeavouring  to  raise  the  stone  by  passing  the  fingor 
into  the  rectum,  if  the  fundus  of  tho  bladder  can  lo 
rGRched  behind  the  enlarged  prostate.     In  dilating  tJ}e 
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prostate,  a  myoinatoiis  or  prostatic  glftndulftr  tumour  bM 
been  enucleated ;  and  this  condition,  which  l*n>f<OMor 
Gross  bos  met  with  on  several  occasions,  is  said  to  deUy 
the  closure  of  tlio  wound.  In  extracting  the  stone 
through  an  enlarged  prostaie,  some  difficulty  may  be 
experienced ;  and  ratlicr  than  brutso  or  lacerate  the 
ports,  it  would  be  proper  to  incise  the  opposite  side  uf 


Fm.  S&— Bo;,  Coll.  Siui;.  Miul,  2.03Q.  Grt*tiy  «iilwK*d  pmriate ; 
llUtoUtny,  Calculiurnauning  Id  tb«bUddw.  two  other  MMMbatliiglNMi 
iMMved.    (Sit  W.  BUtMd) 

the  prostate  towards  the  tuberosity  of  the  right  ifichium, 
foimuig  a  biUtend  section  of  this  body,  wttliout  mn 
any  addittoiul  perineal  inobiinn.  Soinetimcs  a  por 
of  the  {>ro8tat«,  eapeoially  an  enlarged  middle  lobe,  may 
bo  caught  in  the  forceps,  and  might  be  torn  away.  This 
can  be  detected  by  paasing  the  linger  up  to  fael  that  tho 
bhidcs  of  the  forceps  are  free  below,  before  extracting ; 
the  incision  of  an  enlarged  prostate  readily  allowing  tbo 
finger  to  pass. 


?ABY  CALCULUS — I.miOTOJIT   AND  I.ITHOTRITY.    165 

Eney«ted  calculus  U  doc  very  common  (seo  Fig.  19);  bat 
if  thift  oondiljoa  bo  found  in  exploring  tbe  bladder  with 
the  Angor,  the  courae  to  be  taken  by  tlie  Surgeon  should 
I  depend  entirely  on  the  size  of  Uio  ajjorturo  of  the 
'  Booeulus.  A  small  aperture  will  preclude  the  powibility 
of  Tsmoving  the  stone,  without  endangering  Ufe.  A 
huge  opening,  or  a  partially  encysted  condition,  may 
nilow  the  stone  to  be  liberated.  This  con  somctlmoi) 
be  effected  by  a  fortunate  catch  with  the  forceps ;  in  one 
ease,  by  Collot,  changing  the  position  of  the  patient 
pruTod  successful  in  dislodging  the  stone ;  in  another, 
by  Sir  K  Brodio,  the  oritice  was  enlarged  with  a  probe- 
pointed  bistoury,  and  the  calculus  turned  out  with  the 
finger  or  »coopL  The  latter  procedure  is,  obviously, 
extremely  hazardous,  since  the  bladder  might  easily  be 
cut  through  into  the  peritoneal  cavity.  When,  there- 
fore, tlie  crIouIus  cannot  bo  otherwiRO  removed,  and 
with  tolerable  facility,  the  operation  should  be  abandoned. 
Sir  A  Cooper  removed  on  encysted  calculus,  in  the 
[caM  of  a  child,  without  opening  the  bladder  in  the 
usual  manner ;  passing  hh  tingcr  into  the  rectum,  the 
stone  was  felt  and  struck  with  a  sound,  then  by  intro- 
ducing a  knife  iJirough  the  perineum  abore  the  bowel, 
M  in  median  lithotomy,  the  cyst  was  opened,  and  the 
Mono  extraoted. 

Ao  adherent  state  of  the  calculuH  has  been  doubled 
by  some  Utbotomists ;  but  an  indisputable  co^o  is  re- 
corded by  Mr.  Sliaw  in  the  "  Transfictions  of  the  Pntho- 
l(^ca!  Society,"  vol.  vL  The  adiiesion  of  the  mucous 
membrane  to  tho  stone  was  effected  by  fibrous  tissue, 
tbe  fibres  dipping  into  tho  calcareous  aubatanco  \  aad 
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this  imion  wfts  so  finn  that  it  rCBJstod  sopimition  by 
tearing  with  tho  forceps.  In  oxiracting  phosphatic 
caicuti,  the  deposit  of  rougli  calcitrcoii8  nwtter  on  the 
rugm  of  the  bladder  must  not  bo  niUlaken  for  a  difltinct 
calculus;  any  attempt  to  r«movo  tlio  former  would  of 
couise  prove  disastrous  by  t«Arinf;  away  tho  mucous 
mombniDe  with  the  deposit. 
Povitum  of  the  Stone, — Two  pArt«  of  tho  bkddcr,  ia 


Plo.  38.— Roy.  Col).  SBTf.  Hw,  %0£S.  A  detp  i-^acU  M  Uia  bM*  of 
Uw  bUcUr,  )w*  iMbflid  Uw  prc«UU ;  >»■),  in  tb*  fattjmaUlM  ia- 
t»mS»,  m  rOQgb  fllknlai,  mm  tbmi  kn  icclt  la  dUmMer,  b  lying  tLmoM 
Qouoealtd     (UrtoD.) 

Pio.  s;.— Il>u).  1.H3.    iLiaton-) 

either  of  which  the  calculus  may  bo  ^itufttod.  ofTor  con- 
flidorablo  difficulty  to  msure  of  tJio  stone.  \\'hen 
lodged  in  a  doprossioa  behind  an  enlarged  prostate 
(Fig.  26),  the  stoco  must  bo  brought  up  by  tilting  tho 
bladder  wiili  tho  Sngor  introduced  into  the  rectiun,  and 
then  using  a  long  curved  p«ir  of  forceps  or  a  curved 
scoop.  When  situatod  above  the  pubcs  anteriorly, 
towuxts  the  upper  fimdus  of  tho  bladder  (Fig.  27),  the 
trtooe  must  be  Joworod  by  compressing  tho  abdomeu,  m 
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[iMoa  Koy  tocomiooadod,  and  thon  scizod  willi  a  curved 

forceps  »r  the  onrv«d  scoop.  In  one  sucli  ca»o.  Sir  K 
Brodie  found  the  stoito  both  encysted  uid  adhoroQt. 
Raising  the  pcIvU  iritl  sometimes  enable  the  forceps  to 

grasp  the  stone,  a  resource  which  proved  successful  in 
»  easo  ou  which  Mr  Coulson  operated. 

Shape  atut  Size  of  Ote  Stone. — ^Tho  shapo  of  the  stono 
nmy  otfor  some  <Iilliculty  to  its  seizure  with  the  forceps. 
A  round  irrcgulitr  stone,  as   a  nuilbcrry  calculus,  ia 

ignspcd  l««s  rcttdily  thjui  a  ilutteuod,  smooth  stone, 
which  lies  easily  within  the  blades  of  the  forceps.  Ir- 
K^ular  shapod,  phosphatic  calculi,  prcsout  the  greatest 
difficulty. 

Both  tile  shape  and  large  size  of  the  stono  may  offer 
conxiderablo  obstaoles  to  its  extraetion.  l*hroe  resources 
ora  pncucallo: — (1)  section  of  the  right  lobe  of  the 
prostate,  fonuiut,'  the  bihktcral  section  of  thi.s  body; 
(2)  crushing,  splittiuy,  or  drilling  and  breaking  up  the 
stone  in  tlie  bladder — by  monus  of  strong  lithotomy 
foree]w,  cutting  forcepH  or  Uthotrites, — thw)  performing 
perineal  lithotrity;  (3)  the  recto- vesical,  or  the  supra- 
pubic opcntiou  of  Uthotomy.  Of  these  procodurcs.soction 
of  the  prostate  is,  I  am  suns,  the  most  practicAbtu  and 
the  luifesL  It  WAS  rucomniendtid  by  ILurtinouu,  Listen, 
Stanley,  and  CouUen.  rather  than  use  imdue  force  in 
ftttempting  to  gradually  dilate  the  ordinary  prostatio 
inoitlkin,  which  would  cause  bruising  or  laceration.  The 
foiK«fm  still  grasping  the  stone  is  held  fast  by  an  a.isistant, 
and  the  right  lobe  of  the  prostate  is  then  incised  towards 
the  right  tuber  ischii,  by  passing  the  knife  or  a  btuat- 
pointed  bbitoury  along  the  blade  of  the  instrument  a> 
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B  director.  In  this  vrny,  Martiucftu  often  cnlarj^d  the 
opeoing,  repeating  the  incision  two  or  throe  timeo. 
CVuflhiog  tho  stone  in  the  bladder  through  Uie  periooal 
wound,  w  ft  moro  diuififcroiu  proooduro;  tbo  instrumoiil 
required  must  bo  of  some  size  nnd  strongth ;  it« 
appUcation  may  be  attended  with  some  injury  to  tlio 
bladder,  which  la  often  firmly  contrnctoc)  on  the  tttone ; 
but  the  cnwhing  should  b©  sufficiently  <!ompJeto  to  allow 
the  pncuiage  of  fragments  without  injury  to  the  vesicid 
nock ;  Atiil  as  sources  of  irritalion  or  (centres  of  sijcondoty 
calculi,  the  dt^bris  must  bo  thoroughly  removed  by 
repeatedly  injecting  and  washing  out  the  bhidder  with 
tepid  wktor,  or  somoUino«  a  fragment  of  lugo  sueo  and 
angtihir  ahiipo  ni»y  bo  extracted  with  tho  iooop,  tho 
finger  protecting  the  neck  of  the  bladder.  ThLs  resource 
is,  M  Coulson  remarks,  an  operation  of  lithotrity  per^ 
formed  under  most  imfavountblo  circumstances.  Yet 
ft  vcrj-  large  stone  has  thus  been  removed  with  safety ;  in 
me  case,  a  stone  weighing  fourteen  ounetn  and  a  half 
baring  been  crushed  and  oxtrnctod  in  the  lateral  oper- 
ation by  Mayo  of  Winchester,  with  a  sucocswftil  rectulu 
In  another  caM,  a  stone  was  bo  largo  as  to  till  tho  Madder ; 
and  Dr.  Godinau  of  C'iuciunati.  having  fiulc<l  to  remove 
it  by  extraction  or  crushing,  he  abandoned  tlie  oj^cration. 
The  niun  rocovorvd,  and  afterwards  walked  nearly  eeven 
hundred  miles  to  Pennsylvania,  whoro  Dr.  Given  o]>onUed 
with  the  same  result.  Subsequently,  in  a  third  lithotomy, 
Dr.  lliysick  of  rhiladetphia  succeeded  in  crushing  and 
extracting  tho  calculus.  The  patient  again  recovered; 
and  again  walked  homo,  but  "  a  stone  lighter  tlian  when 
he  oama"  Tho  rccto-vesicaJ,  or  tho  supra-pubic  operation 
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kvvould  be  preferable  to  perineal  crushing,  in  most  coses 
^R>f  ver;  large  calculi.  Iii  n  case  communicated  by  loiter  to 
I  ProfcnorGroeai,  tho  writer  tells  ibc  story  of  Iiis  first  litho. 
^Ktomy ;  thuc  having  entered  the  bladder,  he  was  surprised 
^to  And  the  stone  of  &uch  size  as  to  occupy  the  whole 
cavity;  tJiat  he  enlarged  the  prostatic  incision  to  the 
extent  of  nearly  two  inches,  without  being  enabled  to 
introduce  the  forceps,  much  lees  to  expand  thorn  over 
the  stone ;  nor  after  further  inciuon  of  tbo  proslatu  in  ail 
directions,  could  he  then  dislodge  the  calculus,  iiround 
which  the  bladder  waa  linnly  and  spasmodicdly  con- 
tracted, any  attempt  at  extraction  only  promoting  severe 
vesical  spasm,  and  bearing-down  pains  like  Uiose  of 
labour.  Under  these  circiunstanceR  of  perplexity,  ho 
pioeeeded  at  once  to  open  the  bladder  above  tlic  pubos, 
and  was  thus  ciiiiblcd  to  turn  ibc  mass  out  of  its  bod. 
It  had  a  pyriform  shape,  weighed  eight  ounces,  and 
SDeasuted  nine  inches  and  a  quarter  in  its  largest  cir- 
cumference. The  patient  made  a  good  recovery ;  both 
wounds  healing  well,  the  man  walking  about  his  room  on 
the  eighteenth  day  afler  the  double  operation.  But  the 
operator  adds  signiticantly :  "  Ur.  W.  is  a  very  tough 
kind  of  a  man;  I  do  not  believe  that  thunder  and 
Lghtning  would  kill  him." 

A'rtic/ahr  of  tho  stone  is  apt  to  happen  when  the 
calculus  is  brittle,  or  soft;  breaking  into  several  sharp 
fragments,  or  S(iuat«hiug  into  a  soft  mortur-ltke  mass.  It 
occurs  mostly  to  phoepbatjc  calculi.  This  breaking- 
down  of  the  stone  results  usually  from  too  linn  a  grasp 
■with  the  forceps ;  cither  lest  tlio  stone  should  slip  away, 
or  by  pulling  too  high  np  and  coming  in  contact  with 
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tIiopu!>icarch,  orinconsequenoeof  the  proesuroreqai«to 
in  oxlnicliii^'  n  luige-sised  stone.  The  fnctura  goovrnlly 
loaves  a  contnil  eumc'iii  Lho  blades  of  the  forcops,  which 
should  bo  cxlnu!t«d;  and  tlio  dotaobed  fragmouu  ro- 
iDovod  by  thu  repeated  introduciion  of  this  instruinoat 
or  tlic  scoop — with  tho  Icirefinjfor  resting  on  tlic  cud  of 
the  bowl  to  kctip  tbo  fragiuonl  fruin  slipping  out  Tho 
blftddor  should  bo  thoroughly  waahod  out  with  tepid 
water,  ii^joctcd  by  a  tttJUDg  brass  syringe  through  a  tubo 
introducMid  by  the  wound.  Detritus  will  probably  still 
romaio,  and  small  ft^agmcnta  may  bo  discharged  throu^ 
tho  wound  for  some  days ;  then  tho  bhidder  should  be 
ii^eoted  daily  tliroiigh  a  catheter  passed  down 
urethra,  and  the  water  mado  to  escapo  frcoly  by 
wound ;  Hw  stream  carrying  with  it  particles  of  cal- 
ciUus.  This  plan  should  be  continued  until  no  more 
detritus  IB  brought  away.  If  the  wound  has  healed, 
tho  fragments  retuaining  may  perhaps  bo  washed  out 
through  tho  urethra,  by  moans  of  an  ovacuator,  ai  in 
lithotrity;  or,  after  crushing  them,  tho  detritus  will  pro- 
bably escapo  in  tho  act  of  passing  urine,  from  time  to 
time. 

Enviiopi'ng  foid%  of  mvicous  membrane  are  sometimes 
met  with,  the  stono  thus  dueling  the  grasp  of  the 
forceps.  This  mechanical  dilhculty  must  bo  orercomo 
bj  manauvre  with  tho  forceps,  or  by  the  more  direct 
and  safe  means  of  the  finger  and  scoop.  An  insufhdently 
injected  bladder  would  be  more  likely  to  prasent  this 
difficidty. 

HouT-gttm  eantraetion  of  the  bladder,  the  atone 
beiDg  placed  in  tlie  upper  compartment,  will  probably 
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oooosutAto  recoumo  to  the  high  or  supm-piibtc  ojieratJoa 
of  litboUiiny. 

Richety  dtfminity  of  tho  j)elvut,  altliougli  not  A  com- 
nKm  cause  of  difficulty  in  litliotoniy.  may  present  in- 
superftble  obstacles  in  extracting  the  btone.  It'  the  brim 
of  the  pelvis  be  narrowed  tn  its  uitero-po5t«rior  diameter, 
thfi  difficulty  of  extraction  will  be  increased  in  children, 
owing  to  the  high  pontition  of  the  bladder.  Narruwing 
of  the  pubic  arch,  which  a  olwuys  nurrow  in  oliildrun, 
may  quito  preclude  extraction,  or  even  the  introduction 
of  thu  forceps.  Theso  conditions  sliould  be  ascertained 
hffore  operation,  and  supra-pubio  lithotomy  performed. 

Tho  AccUteule  whicli  sometimes  happen  during  tlia 
lateral  operation  arc:  (1)  wound  of  tlic  rectum;  (2) 
hsmorrhage,  arising  either  from  tho  vessels  necessarily 
divided,  or  from  the  pudic  artery  or  the  artery  of  iho 
bulb,  or  from  certain  accidental  deviations  of  those 
vessels,  and  front  tho  prostatic  or  other  veins ;  (■'()  woimd 
of  thu  bulb;  (4)  mJBBing  the  urethra  and  entering  tho 
bliuldcr  beyond  tho  prostate ;  (5)  penetration  of  tho  poa- 
Lorior  port  of  the  bladder  from  witlun  its  cavity. 

Tho  three  first-nAmed  accidents  have  already  been 
adverted  to  in  considering  the  parts  to  bo  avoided  in 
performing  the  kterul  operation. 

(I)  Wotirui  of  the  i-ectwni  is  important  according  to  its 
ttiito  or  JsitUAtion.  If  not  discovered  at  the  time  of  opera- 
tion, by  examination  with  the  fmger  per  rectum,  tho 
subeoquout  escape  of  feculent  matter  through  tho 
perineal  wound,  and  of  urine  by  the  bowel,  will  plainly 
docIoFo  the  lesion.  The  accident  i-t  more  likely  to  occur 
in  old  porsonii,  as  Deschampa  observed — the    rectum 
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being  <liIaUM),  und  eron  wrapped  around  Uio  prostate  on 
either  sido.  A  sni&ll  puucturo,  low  down  near  the  anus, 
maybe  led  to  itself;  a  litllofoctUont  Quid  oscapcs  from  the 
perineal  vound  for  Bomo  days,  along  with  the  urine ;  but 
as  granulation  closes  up,  this  coosos,  and  tJie  urine  is 
tnuumittod  Uuou^  tlio  urctlun.  This  occurred  in  one 
of  my  own  ewu.  A  lari^cr-Hizod  aperture,  or  when 
ntuated  higher  up  the  bowel,  lud  better  bo  dealt  with 
M  once,  and  in  the  same  way  us  Iwtula  in  taio.  The 
bowel  should  be  laid  open  into  the  perineal  wound, 
an  inciidon  from  the  accidental  aperture  downw: 
tlirough  the  sphincter  ani,  so  as  to  form  one  canty. 
GranulatJon  from  the  bottom  may  then  restore  the  con- 
tinuity of  the  bowel.  Otherwise  a  recto-vesical  fistu- 
lous communiontinn  wilt  remain.  The  rectum  hoe  boon 
wounded  occasionally  in  lithotomy  by  operators  of  the 
largoHt  experienoo ;  (1ie»etden  acknowledging  to  this 
accident  having  occurred  twice  in  his  own  practice,  and 
Deschamps  four  times.  Indeed,  there  are  few  litbolo- 
mists.  I  bolievo.  who  could  not  romomber  some  sueh 
touches  with  the  knife.  The  escape  of  faral  matter 
from  the  perineal  wound  at  a  latrr  period,  sometimes 
occurs  from  sloughing  of  tho  bowel;  in  consequence, 
perhaps^  of  contusion  produced  by  the  forcible  ex- 
traction of  a  largo  stouc,  or  an  the  result  of  diffuse  in- 
llammation  of  tho  wound.  In  a  case  which  l^rofeasor  Gross 
relates  from  his  own  practice,  this  sloughing  communis 
cation  oecurrod  in  four  day's;  in  another  instance,  not 
until  tho  twelfth  day,  as  recorded  in  tho  "  Mod.  Chir. 
Trans.,"  vol  xi.,  p.  C7.  The  tiret-mentioncd  caw  resulted 
ia  a  spontaneous  cure,  tho  fistulous   opomng  havi: 
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closed  entirely  after  the  lapso  of  somo  months ;  and  in 
tlw  latur  case,  tho  samo  happy  issue  was  probably  tlius 
oktniiicii. 

(2)  Uafmorrkatfe  must  be  mana^  on  ordinary  prin- 
ciples ;  by  ligaturo  or  torsion  of  any  distinctly  bleeding 
artery  tbat  may  be  aoceesible;  or  by  pressure.  'I'ho 
artury  of  tJie  bulb  is  the  principal  source  of  serious,  or 
even  fatsl  lucmotrbago ;  antl  so  also  would  bo  the  internal 
pudic,  as  it  can  scarcely  retract  within  the  obturotitr 
fiucia  overlaying  it;  but  this  vessel  is  well  protected 
undsr  cover  of  the  ramus  of  tho  ischium.  Either  vessel 
ii  best  secured  by  compression ;  ligature  being  inappli> 
cable  in  most  cases,  as  the  vessels  cannot  thus  be  roachc«I. 
Compression  is  apphed  most  efieotuatly  by  means  of 
digital  pressure;  provided  ttie  bleeding  vessel  can  be 
commanded  with  the  iingor,  and  relays  of  assistants  aro 
at  hand.  In  the  course  of  fourteen  or  twenty-fotir 
hours,  according  to  coses  related  by  South  and  Hrodie, 
continued  digital  pressure  has  succeeded  in  permanently 
stopping  hcemorrhage  from  these  ve-tsels.  The  ramus  of 
tho  bone  offers  an  excellent  counter-resistance  to  tlie 
lingor.  Ligature  has  been  applied  to  the  internal  pudic 
by  Sir  K  Hrodto,  and  by  Dr.  I'hytuck,  of  America;  tho 
former  Surgt-on  using  a  tlcsiblo  silver  noodle ;  and  more 
effective  instruments,  are  found  in  Keith's  tenaculum, 
which  can  be  uuecrowcd  from  tho  handle  and  left 
attached  to  tho  artery;  or  Gross's  ortory-comprcssor  is 
anilablo  witliout  the  Application  of  a  ligature,  and 
detocliod  in  like  manner.  Oo^ng  htcmorrhage,  of  a 
persistent  chancter,  may  bo  eflectunlly  arrci^tcd  by  in- 
jecUog  ico-cold  water,  or  plugging  tlie  perineid  wound. 
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This  is  precisely  the  condition  in  which  Ltston'fl  giim- 
eUatic  tube  nuiy  he  used  with  ftdvaiitnge,  while  free  rent 
also  will  thus  be  given  to  the  urine.  TIio  tmck  of  Um 
iround  is  pIu'Ti^d  with  dossils  of  lint  around  the  tube . 
or  more  conveniently,  by  pieces  of  sponge  introduced 
into  »  oonicnl  bag  of  oiled  silk  attached  to  tho  tube,  ns 
dovisod  by  Mr.  Hilton,  or  tho  lithotomy-tube  constructed 
by  SlessiK  Matthews,  with  sj-ringo  for  tho  injoction  of 
water,  may  be  used  (h'ig.  28).     Liston's  lube  in  kept 
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free  of  oooguU  by  tho  occasional  introduction  of 
oiled  feather.  VenouM  hn'morrhnge,  proceeding  chlE 
from  the  prostatic  plexus  of  veins,  may  be  urested 
in  like  manner.  Hilton's  contrivAnce  has  horo  proved 
very  successful.  A  case  Li  related  in  the  Atttiioal 
IHmn.  1S55.  Sir  B.  Itrodio  lost  a  patient  within  a 
few  hours  after  oporatioo.  from  veiioua  hicmonliage ; 
every  effort  having  boon  made  in  vain  to  arreBt  it. 
JUtroetdtnt  liR-jnorrhago,  the  blood,  arterial  or  venoua, 
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passing  back  into  tli«  btiu]d«>r,  sometimes  ocoturs.  aod  U> 
an  alumiilg  oxtcnt  Bloody  iicioo  escapes  by  the  wound, 
but.  the  bladder  beooin&q  distended ;  thoro  is  duhioss  on 
percussion  above  tbo  pubcs.  ntid  the  patient  becomos 
^nl.  Injections  of  cold  water  should  be  used  to  wash 
oat  the  bladder;  and  ligature  or  plug^nng  appliod, 
■ccordij^  to  the  nature  and  source  of  tho  lia'inon-hAgo. 

(3)  Wound  of  the  btilh  is  an  accident  of  no  BOrioiu 
consequence.  Hiis  opinion  was  held  by  Mr.  Skoy,  and 
certainly  it  would  seem  to  bo  oonfinncd  by  the  frequency 
wiih  which  tho  bulb  has  been  wotindod  with  impunity. 
3ut  the  accident  has  been  known  bo  induco  phlebitis  and 
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Id  connection  with  this  accident  may  bo  montJoned 
thfi  liability  to  some  oxtra^*asatioQ  of  blood  into  tlio 
cellular  loxturo  of  the  scrotum  ;  prosonting  a  diu-k  pluui- 
colourca]  appcamnco,  as  if  tho  integument  wore  about  to 
mortily,  Tho  blood,  however,  is  slowly  absorbed.  This 
nmbnp  arisM  from  opening  the  raerabranou.s  urethra 
anteriorly,  instead  of  more  deeply,  in  front  of  the  pros- 
tate ;  and  tJie  samo  misdiroction  of  tbu  kuifo  may  wound 
tbo  bulb.  The  urine  will  bo  found  to  trickle  from  tbo 
upper  angle  of  tho  perineal  wound 

(♦)  Missing  the  urtOo-a  and  entering  the  bUuUiUn' 
beyond  the  proetate,  allows  of  intillration  of  urine  into 
tho  ]>o{vic  cellular  tissue.  DilTuHO  inlUmmntion  and 
death  wilt  almost  necessarily  follow.  Vet  this  fatal 
Accident  has  oc<nirTod,  once  in  a  way,  to  the  most  skilloil 
lilhotomicta.  To  aroid  it,  tbe  oiul  of  the  left  foroiingcr 
should  be  loilgcd  fairly  in  tbe  groove  of  tbo  staff,  before 
[Janting  IJie  point  of  the  knifo,  over  tho  nail, 


J 


DISEASES  OF  TBE  BLADDER. 


{5)  Penetratian  of  (Ac  posterior  part  of  Ute  hladArr,  is 
liable  to  occur  from  passing  th«  kuifo  loo  deeply  along 
tho  groove  of  the  BtafT;  the  point  loay  slip  out  and  peoe- 
t»to  tbo  posterior  waU  of  tho  bladder.  Hence  the  ad- 
vantage of  tlio  buttoD'lieaded  biHtoiir)-.  An  insuflioiontly 
injected  bladder  would  bo  more  exposed  to  this  accidcnt- 
I  have  never  yet  known  it  to  happen,  though  I  have 
heard  of  Bucb  a  casa 

Perforation  of  the  ujipa-  fundtui  of  the  Uaddtr  with 
tbo  point  of  the  staff. — This  accident  occurred  twice  in 
the  hands  of  Sir  H.  Thonipoon ;  and  the  liability  is 
referred  to  an  occasional  sofUming  and  ntteniiation  of 
the  coats,  with  pcrliaps  a  contracted  state  of  Iho  bladder ; 
and  tho  staff  having  an  unnecessarily  long  curve.  The 
free  use  of  the  forceps  might  inflict  similar  injury,  under 
tho  same  circumstances.  Rapidly  fatal  pcritooitis,  friom 
extravasation  of  urine,  ensued  in  both  cases  ("  Med.  Chir, 
Trans.."  vol.  Ul). 

In  thildrtn,  the  accidents  specially  incident  to  lateral 
lithoLnmy  have  been  fully  oonnidered  in  deacribing  the 
operation  as  performed  before  puberty  or  at  an  earlier 
period  of  lifa 

Arr^R-TRCAtVEKT. — When  no  ooeident  has  occurred 
daring  the  operatjon,  the  treatmeDt  after  Uuh*!  lithn- 
tomy  is  aimple.  The  patient  is  phiced  on  his  hack  tn 
bod,  with  hta  legs  apart  and  tho  kni-es  somewhat  raised 
on  jhUows.  The  urine  will  thus  drain  away  through  the 
wound,  as  it  is  secreted  ;  preventing  tho  chance  nf  iirinaiy 
infiltratioa  A  draw-sheet  covered  n-ith  Mackintosh 
cloth,  having  been  previomty  placed  under  the  buttocks, 
will  enable  tho  ntirw  to  keep  tho  patient  clean  and  dry 


col 


CIUyABY  CALCULUS— LITHOTOMY  AND  LITHOTRITV.  177 

without  altering  his  position.  No  dres&ing  is  required ;  a 
Bat  flfwtigc  or  tunoll  spittoon-pot  is  placed  under  tiiQ 
wound  ugajust  the  naUB  to  catch  the  urine  as  it  drops, 
Liston'a  ^m-olastic  tube  has  .bvuii  piLsisod  up  thu 

lund  into  the  blnddor,  and  tlwro  mtuincd  hy  poriueal 
>pes.  tliis  channel  con  bo  kept  froo  from  coi^:iila  and 
for  the  (litilillalion  of  tho  urine,  by  occAsionoUy 
i&troduciDg  an  oiled  fefttber,  ^^'hcn  I  u-os  n  student, 
this  precaution  was  obsorrod  nu  diligently,  that  tho 
diQBScr  in  attondonco  sat  by  tho  patient's  bodiude,  tho 
night  after  oi»oniUon,  for  Lbo  purpose  of  thus  freoing  the 
tube  It  was  retained  for  about  twonty-fuur  hours,  in  a 
child;  ftnd  about  forty-eight  houis,  in  ujx  adult.  By 
that  time  iu  retdntion  was  thought  unnecessary;  tho 
ndes  of  tho  wound  having  become  glazed  over  with 
lymph,  whereby  tho  risk  of  infUtratiou  will  have  ceased. 
As  soon  08  a  free  vent  for  tlie  urine  is  established  througlt 
the  perineal  wound,  the  patient  need  not  be  restrained 
to  the  doRtal  position,  but  may  turn  over  on  either  tdde. 
An  opiate  should  bo  ^%'on,  and  tcpoatcd  when  nuccasary, 
to  KouKi  steep  or  at  loose  quiosconce ;  mid  diluent  drinks 
allowed  plentifully,  with  Ught  Huid  food,  at  milk,  arrow- 
root,  or  bcof-too,  during  tbo  lirst  tlireo  or  four  days.  In 
iin  elderly  penmn.  it  may  bo  requisite  to  soon  have  rc- 
courao  to  stimulants     Tho  bowels   having  been  well 

iiptied  before  operation,  nood  not  bo  relieved  for  four 
or  live  days,  iu  order  not  to  disturb  the  bladder.  Then, 
^  mild  olooginous  enema  may  suffice  to  clear  the  rvctuiu. 
'epical  ajfMXvm  baa  occarred  in  my  expcrionco ;  tho  syntp- 
toms  being  a  plunging  sensation  at  tho  neck  of  the 
bladder,  with  acute  pain  at  tho  end  uf  the  penis.    The 
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attack  rocurt  at  intervnls,  nnd  is  unacoompftniccl  with 
any  pniti  on  pressure  above  thu  ptibcs,  or  wkon  the 
bladder  or  prostAto  is  tilted  with  t)ic  linger  in  the  recttim. 
This  painful  spftsmodio  afr«ction  may  thns  he  distin- 
gnished  from  the  unintomiptetl  pain  consequent  on 
pelvic  colltilitts  around  the  neck  nf  Uio  bladder — «  much 
more  perilous  eTenL  The  spasm  arises  from  a  tymiMinitio 
state  of  the  abdomen, 'forcing  the  bladder  downwards. 
£scape  of  Satus  from  the  bowels  has  soon  afibrdud 
marked  relief.  But  the  samo  suffering  may  bo  produced 
by  clotted  blood  in  the  prostatic  urethra.  Then,  by 
patting  an  elastic  catheter  up  the  wound,  or  through 
the  urethra,  or  in  both  ways  to  reach  and  diaj^ace  the 
clot,  will  also  relievo  the  symptoms.  Reitrntion  of  urine 
HOmotimes  occurs,  and  must  be  instantly  relieved  by 
pasung  a  gum-elastic  catheter  or  tlie  finger  up  the 
wound  to  the  neck  of  tlie  bladder.  Warm  fomentations 
and  opiatee  will  then  altay  pain  and  irritation.  About 
the  fourth  or  flfth  day,  tho  urine  may  suddenly  ooaso  to 
escape  through  the  wound,  and  be  dbcharged  through 
tho  ureLhra ; — tho  patient "  wets,"  as  nu  rses  ore  accustomed 
to  understand  it  This,  however,  seems  due  to  a  tempo- 
rary turgoscoDCO  in  the  wound,  resulting  from  inttam- 
inabory  swelling  wliich  occludes  the  outlet  j  subsiding  in 
A  day  or  two,  the  uriuo  again  escapes  by  the  wound. 
Tlio  samo  temporary  dischai^go  of  urine  through  the 
natural  passage  may  happen  at  on  earlier  period, — 
within  twenty-four  hours  after  openiUoa  It  ts  not  at 
all  a  favourable  siga  Uiine  having  again  returned 
through  the  wound,  tlie  quantity  gimduaUy  dtnunishes 
during  contraction  and  granulation ;  a  portion  pamnn 
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penoftneotly  by  the  iirothttt  in  a  vrock  or  ten  days,  and 
the  wound  closes  about  tb«  end  of  a  fortnight  U>  ihreo 
weeks.  The  urine  itself,  at  firet  bloody,  gradually  asmmeB 
a  brownish  colour,  as  it  becomes  clearer.  Vesica!  muoiu 
may  also  be  depnxited  in  the  urine;  and  u  sort  of 
fibrinous  matter  I  have  noticed  sometimes  Jloatiug  down- 
wards from  the  surface  of  tho  fluid,  collected  in  a  vessel 
This  latter  appearance  oeoaes  as  tho  wound  heals. 

The  favourable  course  of  a  case  maiitl>/  depends  upon 
the  limited  extent  of  the  prostatic  incision ;  but  mora 
eapecially,  upon  the  absence  of  contusion  or  laceration  in 
extraction  of  the  stone.  Tho  size  of  the  calculus,  there- 
fare,  materially  affects  the  pro^fress  of  the  case,  and  in 
favour  of  a  small  stona  In  the  case  of  a  gentleman, 
aged  sixty-eight — sent  to  mo  by  Dr.  Scott,  of  Southampton 
I  — I  removed  two  stones  by  the  lateral  operation,  each 
atone  being  of  moderate  size;  the  cxuroiuo  hanhics-s  of 
tho  calculi,  consisting  of  uric  acid,  and  tho  vesical  irrita- 
bility, having  determinod  me  to  perform  lithotomy  rather 
than  lithotrity.  After  tho  operation,  lu-ino  passed  partly 
by  the  urethra,  as  iroti  as  by  the  woimd,  from  the  lirst 
day;  aod  on  tho  seventh  day,  the  whole  canio  suddenly 
in  an  ejected  stream  through  tho  urctlira, — without  any 
return  through  the  perineal  wound,  which  soon  cUmoA 
entirely. 

The  Btato  of  tho  uiino  scorns  to  regulate  tho  period 
whon  luttuial  micturition  will  be  established ;  as  the 
urine  becfKQM  clear,  or  at  least  bee  of  blood,  this  change 
indicates  that  the  prostatic  incision  is  closing. 

The  perineal  wound  is  usually  soundly  hoided  in  from 
tlurty  to  forty  days.     In  the  case  of  a  large  mulbcrr}* 
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oalculws  which  I  removed  from  *  iimn  sixty-five  yean  of 
age,  the  patient  returned  sotmd  to  Hftstings.  at  the  end  of 
a  month.  Another  man,  aged  forty -nine,  was  conraleacent 
wid  n.'turned  home  on  the  eighteenth  day, — by  his  own 
ui;goilt  request.  Uut  ulthuugh  tlio  wound  may  hitvu 
heated  »t  on  unusually  early  period,  it  is  not  desirublo 
that  the  paticQl  sliould  resume  his  occupation  boforu 
fina  consolidAtion  has  taken  pUve.  Thoto  have  been 
uutAuces  in  which  the  ntek  of  the  bladder  has  given 
way,  and  a  temporarily  most  su{^cessful  i<iaue  thua  con- 
verted into  n  fata]  result.  Phosphatic  calculi  generally 
entail  tlie  longest  period  for  recovery  after  operation. 

Mt/rbUl  conditions  of  the  wound,  as  tliat  of  sloughing 
or  stippurntion,  must  be  treated  accordingly. 

Sometimes  the  wouad  bocomea  overlaid  with  white 
phosphatio  deposit  from  the  urine,  which  thus  prevenut 
the  granulnung  surfaces  imiting.  I'his  coating  cannot 
bo  wiped  off;  but  it  may  be  removed  by  a  weak  solution 
7f  the  dilute  nitric  acid,  in  water,  used  by  means  of  a 
l^syringa 

Secondary  hiemorrhage  not  un&equently  occurs ;  ap< 
parcntly,  as  Sir  B.  Brodie  suggests,  from  the  detachment 
of  a  slough.  Compression  of  the  bteodiug  vooseb  will 
here  prove  more  effectual  than  ligature. 

Once  in  a  way,  the  pnticnt  may  be  troubled  witli 
orAiti^,  commencing  as  epididymitis,  about  the  end  of 
the  second  week.  I  have  only  known  Uiis  to  happen  in 
ODO  case,  and  then  on  ihu  oightoentJ)  day.  It  may  arise 
from  some  damage  done  to  the  ejaculatory  ducta  in 
cutting  or  extraction ;  but  it  may  also  depend  on  an 
irritant  acid  state  of  the  urine  pasoing  through   tbo 
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recently  h«a]ed  proeuitio  tirethrii.  This  was  undoubtedly 
(■ho  oxptanotioD  in  tlio  case  referred  to;  for  the  right 
cesticle  WW  muiclcod,  aud  tho  inttauunatory  alfuction 
mibsidod  ob  soon  u  tho  hyperacidity  of  tho  urino  woa 
corrected  byfrco  doses  of  bicnrbouato  of  soda,  which  also 
controlled  ttie  heartburn  and  dyspoptiu  symptoms  concur- 
rent with  Uio  fttuick. 

tirinary  Jketala  iiomotinios  remains,  with  incontinence 
of  urino,  tompcmuy  or  permanent.  This  result  is  met 
with  mostly  in  children,  and  it  generally  ceases  as  age 
advances.  The  tistulous  tract  may  perhajis  bo  closed  by 
occasionally  pasting  a  probe  coaUtd  with  nitrate  of  silver, 
or  by  the  galronic-wiro  cautery*.  Contraction  will  somo- 
taraes  be  aided  by  keeping  an  clastic  catheter  in  tho 
bladder,  to  divert  Uio  escape  of  urino  into  tho  urethral 
passage.  Incontiitenee  alone  may  result,  particularly  in 
childhood,  if  the  patient  bo  allowed  to  got  up  too  soon, 
before  the  sphincter  of  tlio  bluddei'  bus  rceovcrud  its 
tone.  Jvipoleiw}/  is  a  more  rare  consequence  of  tbo 
lateral  oponttion  from  wound  or  injury  involving  tho 
ojaculatory  duct«  in  the  subi^lancc  of  tbo  prostate.  Ftvenl 
funtultt  may  iicsue  from  a  wound  of  the  rectum ;  or  from 
bruising  of  tho  bowel,  either  by  a  foroiblo  use  of  the 
linger  in  the  act  of  protecting  it,  or  during  extraction  of 
the  stone. 

Aft«r  lithotomy,  tho  symptoms  of  stone  in  tho  bladder 
oOMa.  When  the  calculus  originated  in  the  kidney,  and 
Witt  of  Mich  a  nature — usually  uric  acid,  urates,  or  oxalate 
of  lime,  as  would  indicate  no  previous  cystitis— tho  bbidder 
returns  to  a  healUiy  state,  the  cause  of  irritation  having 
been  removed.     When,  however,  tho  stone  was  of  vesical 
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origin,  from  pro-existing  cystitis,  us  in  ttio  case  of  [>hos- 
phntic  caIcuU,  vesical  uriliibiiity  rcmflins,  cv«i)  althoiigb 
the  otiior  and  more  pcculiftr  syiiipLoms  of  sbane  in  the 
bUddor  cease  nftcr  opomticm. 

I  pass  on  to  graver  oonsidonitions  in  tJie  history  of 
Uttcral  lithotomy;  and  some  of  whioli  wll  be  found  to 
determine  the  qucstiou  of  operation  in  fftvour  of  its 
modern  rival — litholrity. 

Ilio  principal  mtutM  oftUatk  are  :  (1)  Age ;  (2)  Ijuge 
Calculus  nnd  i'elric  oollulitiii ;  (3)  DImmo  of  the  Kid- 
nays;  (4)  H(cmorrfa^;o;  (5)  Shock ;  (6)  Q'sUtisj  (7) 
Ulceration  of  the  Prostata ;  (8)  PoritonittH ;  (9)  Pya-mia. 
To  which  may  ho  added,  Erysi [tolas  and  Tetanus,  as 
accidental  and  qutto  oxceptionnl  cuti»cK. . 

(1)  Age  has  a  remarkablo  rolatiou  to  iJio  tnottality 
aflor  lithotomy.  The  latx^rol  operation  is  nutjiy  fatal  in 
childhood  ;  a  dangerous  opomtion  in  middio  life ;  and  a 
perilous  or  fatal  operation  in  old  aga  This  operation 
bas  been  found  to  bo  four  times  as  &tal  in  adulut  as  in 
children,  at  the  Xonrich  and  Xorfolk  Hospital.  Cheset- 
den  cut  213  oases;  he  lost  only  3  patients  nut  of  105 

-under  ten  yean  of  age,  or  I  in  35  ;  but  of  14  above  fifty 
years,  6  died.  In  Martinoau's  famous  series  of  84  coses, 
with  only  2  deaths— 34  patients  were  under  tifteen  years, 
only  12  were  beyond  sixty  years.  Of  the  cases  recorded 
hy  Mr.  South  (in  Chcliuit)  as  having  been  operated  on  at 
St.  Thomas's  Hospital  during  a  period  of  twonty-three 
years,  tho  mortality,  at  ten  years  old,  was  but  1  in  US. 
Coulflon'a  table  of  2.972  coses  shows  an  increasing  mor- 
tality at.ewih  successive  deoonnial  period :  under  ten  years, 

if  is  I  ia  1 3  i  it  thence  gradiully  rises,  after  ten  to  eighty 
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years— to  1  in  9, 1  in  fi.  1  in  5,  1  in  4.  1  in  3-65, 1  in  3-23, 
1  in  271.  The  mortnlity  »t  alt  ngrs,  rates  at  1  in  9,  ac- 
cording to  tlie  St.  Thnmiu'ti  tnble  of  13o  cases  wliere  the 
age  was  ntated ;  l»U  in  1 .8-27  cases,  collected  by  Sir  H. 
Thompson  frcwn  tJie  Mutropolitan  and  Provincial  Hos- 
pitals, tho  ftvcr«t;o  niortftiiiy  was  higher — nearly  1  in  8 ; 
and  in  Conlson's  general  table  of  6,505  cases,  male  and 
female,  ttio  nvcrago  mortality  mo8  slill  higher — to  1  in 
Q!*6,  or  nlioiit  2  In  ovory  1 3  cmtes. 

But,  while  admitting;;  tho  guidance  of  those  general 
nsnilts  in  determining  the  probability  of  recovery  afler 
lithotomy.  According  to  the  ago  of  tho  patient,  the 
Buigouo'K  Jtid^ucnt  idioiild  not  be  fettered  by  this 
eonsideration ;  the  operation  having  proved  succes»* 
All  at  the  most  advanced  period  of  senility,  as 
well  as  ID  tho  earliest  infnni^y.  As  extreme  agM,  in 
either  diroctiun.  tho  following  instances  may  be  men- 
tioned : — So  soon  after  birth  as  ten  weeks,  tho  operation 
was  performed  byCivialo ;  in  two  cases  ftt  twelve  months, 
by  Mr  Keale ;  in  ono  at  sixteen  months,  by  Mr.  Key ;  in 
«iie  at  eighteen  niunlhs.  by  John  Hunter ;  and  in  one  at 
twenty  month)),  by  )tr.  SoutJi  Thim  comprising  six  cases 
uf  lithotomy  in  infants  from  only  &  few  weeks  old  to 
under  two  years  of  age.  On  tho  otlier  hand,  not  to 
include  cases  of  successful  lithotomy  betwen  tlio  ages  of 
seventy  and  eighty  years,  among  octogenarians  may  bo 
mentioned  a  man  of  eighty-two,  operated  on  by  Mr. 
Clino;  another  of  eighty-Gvo.  by  Mr.  Attonburrow  of 
Nottingham ;  a  second  case,  at  eighty-seven,  by  tho  same 
operator;  and  in  the  case  of  Chief  Justice  MarMholl,  on 
Amoricnu  Judge,  lithotomy  was  succesafully  performed  by 
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Dr.  Physiclc — thepntient  being  at  aver)'  advanced  a^e — 
and  npwardx  of  ft  tliousond  bidaU  calnuli  were  extracted. 
(2)  Size  of  the  Stone. — A  large  stone  i*  far  more  cUn- 
gorous  than  a  small  one,  in  rogurd  to  the  remit  of 
opomtioD ;  und  the  danger  incrcftsc«  with  th«  »iz«.  or 
weiffht  of  the  stone.  P^icie  celiulitU  is  apt  to  be  in- 
duced, either  from  bruising  and  txcoration  of  ihu  neck 
of  the  bladder,  produced  by  forciblo  extraction ;  or 
from  infiltration  of  urine,  consecjuent.  upon  a  too  froo 
prostatic  incbion.  Tbc  fonner  is  probably  the  correct 
explanation  of  pelvic  cellulitis ;  for  some  of  the  most 
sneooBfid  litliotomists  hikvo  not  practised  Uio  limited 
proBtatic  incixtno  in  iulul(i<,ADd  in  children — the  boundaiy 
of  tho  prnstfttc  must  almost  always  be  overstepped  by 
the  knife ;  nhilo,  in  the  oxtractiou  of  &  hrga  stone,  the 
unyielding  prostatic  cajuiulo  of  the  recto-resical  fasda  is 
necessarily  raptured  bq;oild  the  reflexion  of  thi«  fascia. 
Yet  neither  Sir  W.  Forgiuson  nor  Mr.  Spcnco  have  ever 
found  urinary  intiltrfttiou  in  any  pust-mortem  examination 
after  lithotomy.  Crosse's  table  of  704  cases,  in  the  Nor- 
wich Hosjittul,  shows  the  increasing  danger  According  to 
the  size  of  the  ealctdus,  cstinuited  by  its  weight.  Vthm 
the  weight  of  the  stone  was  unrtor  I  ounce,  the  deaths 
wore  in  proportion  of  1  in  1  lis  cases ;  from  I  to  2  ounces, 
1  death  in  6'(!l  cases;  from  i  to  3 ounces.  I  in  2*1  S;  frotn 
3  to  4  ounces,  1  in  1'57 ;  and  from  4  to  fi  otuicos,  1  in 
1*66  casML  The  chance — observes  Mr.  Coulson — which 
A  pfttient  has  for  recovery  after  hthotoniy  can  therefore 
be  calculated  beforehand  and  independent  of  every  other 
oonioderatioD,  from  the  aaoertained  dimenuons  or  weight 
of  the  stone. 
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The  Hymptoms  of  pelvic  cellulitis  suporveno  in  from 
Ltwenty-four  to  forty-eight  hours.  The  patient  compUias 
ittSan  aciiing  weight  and  boariiig  rlown,  or  ^wrliaps  a  smart- 
ing p«dn  at  tho  neck  of  the  bladder ;  and  pain  is  elicited  on 
pcOMSurc  ahovo  the  pubcs,  esi>ocially  in  the  left  groin,  and 
by  tilting  the  prontAtfi  with  tho  finger  in  the  rectum. 
ThiBTesical  pain  is  constant,  not  intermittent,  like  spasm. 
At  tho  same  time,  the  constitutional  symptoms  are  those 
of  grcAt  iiritatton,  with  prostration.  Rigors  are  followed 
by  a  dry,  hot  sicin,  a  rapid,  feeble,  intenniltonl  or  fluttering 
pulse,  and  a  dry  brown  tongue ;  then  a  cold  cliuuniy  sweat 
break£out,eoddoning  the  hands;  the  countenance  bctokenit 
great  anxie^,  hiccupy  respiration  adds  to  the  distross ; 
the  abdomen  becomes  'distended  and  t_\Tnpanitic,  the 
perineal  wound  dry  and  gangrcnous-stnelling,  while  utter 
oxhaostion  closes  the  scene  in  from  three  to  Rve  day& 
Post-mortem  examination  discloses  an  inllaincd,  sloughy 
state  of  the  cellular  texture  arrmnd  tlio  neck  of  the 
bladder,  will]  perhaps  apparently  some  urinary  intiltra- 
tiwL  {Ixtension  of  the  cellulitis  backwards  may  have  in- 
volved the  adjoining  poritoneiun  in  coiisetjuent  puritoaitis. 

The  Surgeon  will,  of  course,  do  all  he  can  in  the  way  of 
treatment — tonic  and  sedalivc,  to  support  the  patient — 
by  beef-tea,  brandy,  and  e^-mixluro.  quinine  and  opium; 
bat  recovery  is  almost  hujiolciis.  and  these  mciisurcs  seom 
to  be  bencticiiil  rather  by  lotUng  the  sutYerer  down  more 
easily.  Sir  R.  Brodie,  considering  the  analogy  between 
perivesical  urinary  infiltration,  and  scrotal  extravasation 
of  urine,  .su^ested  an  operation,  which  he  porfunnod  on 
one  occasion,  and  with  a  successful  residt.  Having  in- 
troduced his  left  forefinger  into  the  rectum,  he  passed  a 
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probe-poinUid  airrod  Lislour}'  up  the  ])crincal  Totiitd  to 
the  loft  sido  of  tho  nock  or  llio  bladdur.  Tbon,  feoliog 
the  point  through  tho  bowo),  be  niiulo  an  incision  down- 
wards, dividing  (ho  lower  piirt  of  the  roctuin  and  »pLinc- 
ter ;  thiia  Uying  open  the  poriiioal  wound  and  bowol  iolo 
one  track,  for  tlio  free  di^chargo  of  uriuo  and  plough. 
LitUe  bleeding  followed.  Tho  roUol'  was  insuintonoouii. 
It  is  worthy  of  note,  tb»t  in  about  a  month  the  rectum 
began  to  contract,  and  shortly  tho  urine  flowed  by  the 
urothn*. 

As  arising  from  urinary  infiltration,  peWio  cellulitift 
would  appear  to  be  the  inevitable  consequence  of  a  too 
free  prostatic  incision.  Experience  is  conflicting  in  re- 
lation to  this  mo6t  in)p(»tant  question,  as  affecting  llio 
eligibility  of  lithotomy  for  the  removal  of  large  calculL 
Sir  W.  Forgusson  and  ilr.  Spence  have  never  found 
urinary  intiltratjon  in  any  poet-mortem  examination 
after  lithotomy.  Jlut  Sir  R  Brodie  relates  two  oases 
which  romovo  any  doubt  as  to  tbo  possibility  of  such  on 
occurrence ;  in  both,  however,  the  urinary  infiltration 
^viiig  rise  to  perivesival  cellulitis,  may  have  boon  in- 
duced partly  by  forcible  extraction,  as  well  as  by  a  too  froo 
proHtntic  incision  ("  Works,"  1865,  vol.  it.  p  615).  Coulsou 
insists  on  the  frequency  of  urinary  infiltration,  as  u  cause 
of  death  ;  that  in  !H)  fatal  cancR  of  lithotomy,  cultcctod  by 
this  author,  by  far  the  highest  proporlionato  number,  22. 
reeiUted  from  pelvic  cellulitis,  thus  induced.  Sir  H, 
Thompson  Concurs  as  to  tho  frequency  of  (telvlc  ccUuhtis 
in  the  mortality  of  this  operation,  but  he  would  atuibulo 
it  to  bruising  and  laceration  of  the  neck  of  tho  Uaddor, 
rather  than  to  the  infiltration  of  unnc. 
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(3)  Diaranri'/tlif  Kiilneiffi. — Chronic  pyelitis,  or  chronic 
n«phrili.s,  nisulting  in  degionomtion  of  the  kidneys  with 
lUbuminotis  urino,  may  bo  sakl  to  represent  that  diseased 
condition  of  Uic  kidnoj's  which  is  most  projudicial  to 
recovery  after  lithotomy. 

In  estimating  the  conijmrattvo  mortality  of  lithotomy 
in  advUn  and  eJiU<lren,  two  dementi  seem  to  bo  in 
Gftvour  of  the  latter: — at  an  early  [>crind  of  life  the 
kidneys  are  luually  »otmd ;  and  the  stone  is  of  RmntI  size, 
— thits  entailing  lets  hability  to  injury  of  tho  neck  of 
the  bhtdder,  or  to  inliltnttion  of  urine  followed  by  pelvic 
ceIltiliti)>L 

In  children,  death  ^^on^y  results  from  some  acci- 
dentsl  violence ;  as  thu  formatiuu  of  a  false  Madder  in 
the  rccto-Tpsical  sjKtoe,  or  disruption  of  the  nock  of  the 
bUddcr  from  (ho  mombnuioiis  urclhrn.  In  adults,  how- 
ever skilfully  tho  operation  may  have  been  perfomiod,  ttie 
fttato  of  the  kidiiuys  and  tho  si/m  of  the  stono  may 
serenlly  lend  to  a  fatal  imue.  8v.pjnvsinon  of  tfie  urine 
may  be  mcntlonoil  ns  a  rare  cause  nf  death,  iho  kidneys 
being  c<H)gcslu<l,  but  not  otherwise  structurally  diseased. 
Professor  Si>ence  had  one  such  case. 

(4)  HmnorrhuQe  is  liable  to  occur  primarily  or  second- 
arily after  the  operation;  in  the  latter  cose  it  lakes 
place  iu  about  a  week  or  ton  dap,  or  even  a  fortnight. 
Primary  hiL-morrhago  is  rarely  fiital ;  in  Liston's  experi- 
ence, one  such  ciiso  happened  in  100  operations;  and 
Coulson  had  not  cxiwricnced  dangerous  hmmorrhagu 
frequently,  altliough  out  of  the  90  coacs  of  death  after 
litJiuloroy.  whicli  lie  collected,  no  leas  than  II  occurred 
from   hiumorrlia^'V— primary  or  wcondary ;  so  also  in 
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Franco,  Begin  aiHrms  that  it  is  tbo  cause  of  death  in  1 
out  of  every  *  rlentlis.  and  Boyer  rcgtirds  lucmurrhage 
a»  one  of  iho  chief  diuigers  of  lithotomy.  (5)  Shuck,  as 
the  cause  of  death  is  very  uncommon ;  and  it  generally 
happen!!  in  old  people.  {G)  CyMitia  is  ahio  an  unusuat 
cause  of  mortality ;  although  Boyer  attributes  three- 
fourtha  of  tJte  dcalJis,  after  lithotomy  tx>  this  cause,  or  its 
consequences  by  extension  to  the  kidney  or  peritoneum. 
Hcnco  may  bo  inferred  the  danger  of  pcrfonning  litho- 
tomy when  cystitis  is  prosont^as  must  often  l»o  the 
cnsa  But,  while  chronio  inflamnuition  of  the  Madder  is 
not  a  favoumble  condition,  it  is  probably  far  less  uu- 
faroiirable  or  dangerous  than  acute  cystitis — the  rovorro 
of  what  appears  to  bo  newer  the  truth  in  rulatioQ  to 
lithotrity.  With  great  veaical  irritability,  and  deposit 
in  the  urine  of  blood-stained  mucus,  having  an  ofTensivo 
odour,  ami  a  ropy  or  adhesive  ohnractcr.  the  operation  is 
n^iecially  perilotLs.  Two  insiniciive  cases  occurred  in 
the  practice  of  Sir  B,  llrodie,  where  death  ensued  under 
these  cirouniiitanoes ;  although  the  c,\-Htotomy  gave 
marked  immediate  relief  ("  NN'orka."  IHtiS.  vol.  il  p.  CM). 

(7)  Ulcenttion  of  tkn  I'msUtte  was  first  no(.icerl  by  the 
same  authority,  as  an  equally  unfa%'ouroblo  condition  for 
the  performance  of  lithotomy,  and  a  cause  of  dcatli  hwd 
aftor  tho  o)>«rftUon.  The  ulceration  is  an  occasiooal  com* 
plication  of  chronic  vnlargomont  of  tho  prostato,  siiper- 
TOninjif  in  an  advanced  siago  of  the  disease,  and  aflecting 
that  portion  of  the  gland  which  projects  into  tho  Dock  of 
the  bladder.  Certain  symptoms  betoken  this  event  A 
pfttient  has  Ion;,'  sulTitrod  from  retention  uf  urine,  owing 
to  prastatie  enlargement,  but  has  b<y.-n  nccustomod  to 
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obUia  relief  by  tlio  duly  iwo  of  ibo  catbetor.  At 
length  bo  suddonly  begins  to  cxpcricnco  groal  uoeasi- 
tMBS  from  the  retonlioa  of  ovon  a  few  ounces  of  uriiio  ; 
he  pa.'ues  the  iiuitrument  more  frequently,  and  n-ith 
temporary  relief;  but  intense  pain  about  iho  neck  of 
the  bladder,  with  const&nt  and  spasmodic  efforts  to  strain 
off  the  urine,  are  provoked  by  the  slightest  amount  of 
retention,  and  the  urine  itself  may  becoino  stroakocl 
with  blood.  In  the  course  of  a  short  period,  perhaps, 
tbo  stitTerer  die»,  worn  out 

If,  under  these  circumstances,  atone  in  the  bladder  co- 
exists with  the  prostatic  onUrgeicent,  there  will  not  only 
be  the  usual  diHictiliy  encountered  in  the  operation  o 
Uthotomy,  owing  to  the  latter  condition ;  but  the  ulcer- 
ation of  the  prostate  is  even  a  more  perilous  omen — the 
patient  r»pidly  sinking  from  shuck,  in  a  few  minutes  or 
bours,  as  occurred  in  tbo  ca»cs  which  Brodie  relates  ;  or 
death  may  speedily  ro»u]t  from  acute  cystitis.  I^e-exist- 
ing  disease  of  the  kidneys,  which  may  almost  always  bo 
anticipiitcd  in  connection  with  advanced  prostatic  onbirgo- 
ment,  would  of  course  imply  tbu  liability  of  ura>mtc 
poiscMung,  after  operation. 

(8)  Peritonitis,  M  a  consoquenco  of  cystitis,  or  pelvic 
cellulitis,  may  thus  prove  fatal ;  hut  peritonitis  per  «e  in. 
a  rar«  event,  especially  in  adults  (9  yPyinnin  is  seldom 
coDAOqiient  on  peritonitis ;  but  it  more  frequently  arisen 
bmn  inflammutJon  of  the  prontatic  plexus  of  veins,  and 
genorully  in  old  persons,  at  the  end  of  a  week  or  fortnight. 
Id  one  cose,  pjriemic  infection  supervened  as  late  as  the 
fourth  week,  when  the  wound  had  nearly  closed  (Spence). 
Pya^iia  seems  to  be  u  froquunt  cause  of  mortidity,  10 


190 


DISEASES  OF  TUB  ItLADDEB. 


deatlLs  liAvinf;  thus  occtirrod  in  tho  90  cmob  rofo: 
by  CV>ul80o. 

In  Mtinutinff  Uio  rosultR  of  lithotomy,  no  Surg«ou 
Bhould  judge  from  his  own  experience  of  a  limited 
number  of  Riic«o)Hful  ciue»  in  auccesainn.  Surgeons  of 
large  experience  are  well  awnre  of  the  rnllnoy  of  thc»e 
seriid  eases.  U  hfts  been  truly  said  that  "  t«a,  tvrenty, 
thirty  cases  may  succeed  without  intemiptioti,  and  the 
operator  flatlere  himself  he  in  never  to  lose  a  paticttt ; 
when  two  or  three  death;)  follow  in  '(titck  nucoonioa,  and 
rediiro  him  to  a  levol  wiUi  his  neighbours,  or  at  least 
within  the  limiLs  nf  variation  which  tlio  aualynis  of  a 
large  miml>or  of  ca^os  indicate*." 

Rbcurr£N-(T.  of  Stome.— A^cr  tho  lateral  operaUon 
of  lithotomy,  and  after  tlic  median  o]>oration  also,  a 
second  stone  somotimcs  formH.  The  liahility  to  thiii 
recurrenoe  of  calculus,  and  ita  relation  to  rarious  oir- 
cumRtanoee,  have  been  statistically  inveetigated  by 
Mr.  C.  Williams,  of  tho  Norfolk  and  Norwich  HoK|rit*l. 
FVom  tho  ojicning  of  tlio  Hospilal  in  1772  to  November. 
1863.  or  during  a  period  of  iiiucly-ooo  yean,  9S3  coses 
of  stone  in  the  bladder  underwent  somo  form  of  litho- 
tomy, excluding  2  cases  of  lilhotrity;  of  these,  S4  suf> 
(ored  a  rotapse.  mid  underwent  a  second  ojieratlon.  Tho 
proportion  of  such  <-a»ea  to  the  whole  number  of  stone- 
patienta  in  1  in  38-45.  Of  the  S4  cases  of  recurrence, 
and  a  sooood  operaticai  of  lithotomy:  1!)  were  cur«<I. 
and  r>  died  ;  3  had  stone  a  Ikinl  time.  2  of  which  wore 
cut  and  recovered,  the  third  was  deemed  uuGt  for  ope- 
ratioa.  All  the  jiaticnu  were  main,  no  instauce  baring 
shown  iuelf  of  recurrence  in  the  female.     In  respect  to 
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;— 6  of  the  <!«sM  were  under  r«n  years  of  age  ;  2  bo- 

sn  and  twenty;  1  between  twenty  and  thirty;  i 

between  thirty  and  forty ;  2  between  forty  and  fifty ;  2 

between  fifty  and  sixty ;  and  7  between  sixty  and  seventy. 

■  One  death  occurred  below  forty  yean  of  «ge  ;  and  four 

3T0  that  period  of  Ufa     The  pfrtod  of  recuironcc 

varied  from  one  j-ear  to  twelve  years ;  the  average  period 

^was  ihirty-threo  montha     Lateral  lithotomy  wm  pjr- 

fonned  in  all  the  oases,  exceptin;^  8 1  2  of  which  were 

^out  on  both  oocBsioai  by  the  tnedian  ojicmiion.  and  in 

4  this  operation  was  resorted  to  on  the  second  occasion. 

In  14,  the  calculi  were  removed  in  a  perfect  and  entire 

lOonditioD  at  the  first  operation;  while  in  8,  the  calcnli 

broken  in  the  extraction  ;  in  1,  the  stones  were  very 

kit  and  niunerous;  and  in  the  remaining  I,  n  .saccu- 

iitone  was  ]eft  undetected  in  the  bladder.    1'ho 

^ftfifurv  of  the  second  calculus  was  not  in  nil  CEuies  tlio 

some  as  that  of  the  first;  in  16,  tlie  second  fonnation 

hod   the   same  composition    as  the  firRt,   9  of  tvhir'h 

Lvon)  [^osphatic,  while  7  consi^itcd  of  litbte  ncid  and  the 

ithatee ;  tlio  phoephabes  succeeded  the  Uthates  in  '>, 

and  the  oxolatos  in  2  cases. 

Median  LrrnorOMT.— Tlic  median  operation  of  litho- 
tomy  is  so  named,  because  the  incision  is  made  in  the 
middU  line  of  the  pcrtnouin.  But  this  operation  com- 
prises two  methods  of  procediiro  in  relation  to  the  ptv 
ttate;  a  vertical  section  of  the  mcmbronaua  urethra 
alone,  and  then  dilatation  of  the  proRtate  with  the  neck 
of  the  bladder, — "  litheotnsy  "  in  the  male,  as  it  might 
be  termed;  or  a  vertical  section  of  the  prostate,  aa  well 
as  of  the  membranous  urethra.    Formerly  the  one  was 
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called  also    llio  "Marian  operation,"  as  having  beeiT 
ttdvocalcd  by  Siinctuis  Miu-ianus ;  and  tho  "oporalioaof 
tho  appATatus  major,"  from  tho  numbor  of  instruments 
employed  in  performing  tt 

The  Old  StarUtn  O/ieraiion. — A  grooved  staff  was 
introduced  into  the  bladder,  and  the  patient  trussed 
up  aa  for  lateral  lithotomy;  the  operator  then  made  » 
vertical  and  nearly  central  incision,  just  to  the  left,  of 
the  n^htf,  and  terminating  just  above  tlie  anus.  Tlio 
membrane^  urfthiit  was  opened  in  the  groove  of  the 
staff,  and  tJio  knife  being  kept  welt  in  tho  groove,  a 
long  probe  was  passed  by  tho  ude  of  the  knife  into  tho 
Madder.  Both  staff  and  knife  vans  then  withdrawn, 
leaving  only  tbo  ptobo  as  a  guide  to  tho  bladder 
Along  thbi  instrument  two  iron  rods  or  **  conductors " 
wore  introduced,  and  by  separating  their  haiidliss,  ihu 
proetatu  and  nock  of  the  bladder  wero  dilated, — or  n& 
John  Boll  observes,  tho  operator  "  lore  open  tho  pru- 
stato."  'Die  oondtictoni  were  bcKl  aside,  and  "  dilators  ** 
introduoed  to  tnako  way  for  the  furcop,  whorowitli  tJio 
stone  was  extracted  Thus,  as  I^e  (^t  oxpretwod  it,  tho 
two  principles  of  tho  Marian  operation  were ;  "  small 
inoisioD,  much  dilatation."  Vaoca  revived  the  median 
operation,  and  practLsod  also  a  vertical  seotiitn  of  tho 
firovUtte;  tltcreby  avoiding  laceration  of  this  part,  but 
andangoring  the  rectum. 

AUaTton'KOpcntlion. — Tho  Marian  operation  had  long 
fallen  into  disuse,  but  of  lute  years  it  has  been  revived 
and  slightly  modified  by  Mr.  Altarton;  and  with  his 
name  Median  lithotomy  is  new  generally  aa»ociatod,  in 
this  country;  while  in  America,  it  was  first  brought  into 
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^notice  by  Miurkoo,  ftnd  afterwards  »dvooaled  b^r  IJttle 
ad  Walter. 

The  operation  is  performed  much  in  the  same  way  as 
by  the  old  Marian  operation,  up  to  tbo  introduction  of 
the  probe  into  the  bladder ;  whon  the  J'orefiixgrr.  inKtcod 
of  dilators,  is  juissed  along  tlie  probe,  aiid  with  a  Remi- 
rotatory  motion,  the  prostate  is  thus  dilated.  The  points 
to  be  attended  to  are  those : — the  curved  staiV,  having  a 
control  grooro.  is  hold  by  an  asKistant,  tirmly,  per]fen- 
,  diculorly.  and  tiuokvd  up  again-st  the  pubes ;  the  fore- 

[fii^tt  of  the  left  hand  is  introduced  into  the  rectum,  ho 

'that  its  point  shall  Kteady  the  stalV  in  the  prostate;  a 

strai^t,  sharp-pointed  knife  is  entered  into  tJio  perineum, 

in  tbo  rniddU  /tn«.  about  half  an  inch  above  the  anus, 

[And  carried  on  steadily  until  it  strikes  tJie  groove  of  tlie 
ttalT  at  the  membranotiH  urethra  in  front  of  the  pro- 
atato, — a  depth  of  about  one  inch  and  a  half;  the  knife 
in  moved  along  the  groove  towards  the  bladder  for  a 
few  lines  deeper,  and  then  withdrawn,  at  tlie  aame  time 
cutting  upwards  an  external  incision  of  j  to  I J  inch, 

^  according  to  the  presumed  size  of  the  stone.  A  long 
ball-pointed  probe  is  idid  along  the  groove  of  the  staff 
into  the  bladder,  and  the  latter  instrument  then  with- 
drawn,  as  in  the  old  Marian  operation.     But  ihe  left 

'  forefinger  is  passed  along  the  probe  into  the  bladder,  and 
wed  to  dilate  the  prostate  and  neck,  serving  also  as  a 
guide  to  the  forceps.  When  the  stone  is  free^  it  comes 
•I  once  into  contact  with  the  finger,  and.  if  of  moderate 
size,  escapes  readUy  into  the  wound  on  withdrawing  th« 
finger,  the  patient  having  power  to  strain  vpon  and 
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thcroby  fucilitato  tlio  exUACltoQ  of  Uic  stone  with  tho 
tiiigcr. 

The  advftDtages  ckimod  for  tho  modinn.  over  tho 
Utcrul  operation,  are,  that  tho  incision  being  Ktrictly 
in  tho  median  line,  no  veeselfl  are  divided ;  tho  integrity 
of  the  Madder  being  preserved,  and  no  clilorofonn  given, 
the  patient  him»elf  helpR  to  expel  the  stone,  without  the 
liability  of  bruising  Uio  n«ck  of  the  bladder,  in  extraction 
with  forceps.  But  tho  risk  of  wmmding  the  urethral 
bulb,  or  tho  rectum,  must  bo  reckoned  as  dltadvantagai 
incident  to  Median  lithotomy.  This  operation  i»  most 
suitable  for  amaU  stones,  uii'l  whoro  lithotrity  is  iiuid- 
missiblo, — owing  chiefly  tc  irritjtbility  of  tho  urinary 
oifraoa,  with  perhaps  a  haril  »tono.  Median  litliotomy 
may  bo  rworted  to  after  lithotrity.  in  cases  where  the 
bladder  and  kidneys  cannot  tolerate  the  repeated  use  of 
the  lithotrito,  or  irritation  from  the  continued  pr&senoeof 
Btyne-fiagmenta.  Rapid  lithotrity  or  lilhoh»[>iixy,  with 
complete  evacuation  of  the  firagments  at  tho  timo  of 
operation,  would,  however,  be  preferable  to  median  litho- 
tomy, as  a  supplement  to  lithotrity,  excepting  where  the 
irritability  of  the  urinary  organs  is  too  extronio  for  even 
the  rapid  operation,  and  the  stone  is  too  largo  for  safe 
lateral  lithotomy. 

Tho  remtitg  of  Median,  as  compared  witli  those  of 
lateral  Lithotomy  have  boon  generally  unfavourable ;  a 
diflimoM  owing  doubtless  to  tho  fact,  that  in  metUan 
lithotomy,  ^viiltoul  wction  of  the  prostate,  this  gland 
and  tho  nock  of  the  bladder  are  bruitNid  and  lacerated 
by  the  dilatation, — whether  with  "dilators"  or  the 
"  foreBnget."    Thus,  comparing  the  results  of  44  cases 


VBINAHY  CALCDLim — UTUOTOUT   AMD   LITUOTBnT.    195 

of  median  lithotomy  with  the  last  44  current  cases  of 
kteml  lithotomy  in  the  Norwich  Ko»pitat,  1863,  Mr. 
William's  table  shows  that  of  the  median  cases,  II 
died,  whereas  of  the  lateral  cnaos,  ont_v  2  died.  Tli© 
results  obtained  hy  Markoe,  Little,  and  Walter,  are,  how- 
ever, most  encouraging ;  showing  a  proportion  of  only 
ft  deatlui  in  139  cases,  or  a  mortality  of  1  in  about 
28.  Of  23  cases  of  median  lithotomy  performed  in 
Leeds,  Sir.  Teale  reports  that  20  recovered,  and  only 
3  died.  Fiftoan  of  the  operations  were  in  adults, 
with  a  proportion  of  13  recoveries,  and  2  deaths. 
The  ftTongfo  period  of  recovery — in  tJio  tir8t>raontioaed 
eorios — was  seven  days  in  favour  of  the  median  opera- 
tion; thirty  days  instead  of  thirty'Scvcn,  a,s  uftcr  tho 
lateral  operation.  The  wdght  or  sise  of  the  calculus 
wiH  much  affect  the  result  There  waa  no  instance  of 
recovery  where  the  stone  exceeded  3  drachma  and  2 
scruples,— except  in  ono  case  of  a  stone  weighing  4J 
ounces,  but  tho  extraction  of  which  was  followed  by 
sloughing  of  the  rectum  and  porincuoi,  with  recti>< 
vesical  &atula.  Nor  was  thoro  an  instance  of  recovery 
when  the  stone  exceeded  1)  inch  in  its  long  diameter, 
and  \\  inch  in  its  short  axis, — otherwise  than  the  ex- 
ceptional case  just  mentioned. 

Rectangular  Stnff  Operation.— Dr.  Buchanan  of  OUs- 
gow  introduced  this  procedure,  which  is  a  modificatjon 
of  tho  median  operation.  Jle  used  a  rectangular  stnft'. 
with  the  short  branch  grooved  at  its  side.  ThLs  in- 
sirumcut  having  been  passed  into  tho  bladder;  tho 
angle  is  made  to  correspond  in  situation  with  the  front 
of   the  prostate,  tlw  lower  or  grooved  branch  lying 


DISEASES  or  THE   ItLAPDEB. 

pamtlol  to  the  roctiim.  The  left  forefingier  is 
into  till)  r«ctum,  and  a  long,  straight  knife,  held  with 
tho  blado  horLzoatal  and  the  edge  turned  to  Uiu  led,  is 
made  to  enter  tho  perineum  opposite  tho  angle  of  thu 
staff  ood  pOEsud  utraight  into  and  along  the  groovo, 
into  the  bladder  (Fig.  29).  The  membrauomi  urethra  i* 
thua  left  urUoucked.    In  withdrawing  tho  knife,  a  lateral 


Vio.a0. 

section  of  the  prostate  is  mndo,  in  its  left  lobo ;  and  at 
tho  same  time,  an  external  incision  downwards  and  out- 
wards, round  tho  upper  and  left  side  of  tho  anus,  to_ 
about  1]  inch  in  extent 

Certain  features  in  this  operation  are  adduood  in  it«' 
favour :  tho  more  direct  lino  to  tho  prostate,  which,  at 
the  angle  of  the  staff,  is  situated  close  to  the  surfaco  of 
tbs  perineum  ;  the  memhranoiu  portion  of  tho  urethra 
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» 


is  avoided ;  all  blood-vessels  are  out  of  the  way,  and 
consequently  lliero  is  no  important  Via>moiTliag« ;  the 
■xaa  is  loss  liablo  to  bo  woundod ;  and  there  in  less 
risk  of  doep-sciitcd  infiltration  of  urine. 

Having  thus  fully  considered  the  ojieration  of  litho- 
tomy by  the  Inbeml  and  mcdiui  inctboclR,  I  do  not 
attach  much  pracUcal  importance  to  the  other  modes  of 
perineal  lithotomy ;  both  of  them  being  adapted  only  for 
quite  exceptional  cases  of  largo  calculi,  arc  rarely  if  ever 
practised,  and  for  which  possibly  the  rcclo-vcsical  oj)ora- 
tion,  and  certainly  supm-pnbic  lithotomy,  would  bo  more 
eligible; 

Bti^TERAL  Lithotomy, — Dupuytren's  operation  con- 
aUted  in  leaking  a  semilunar  incision,  transvorsoly,  in 
front  of  the  anus ;  the  convexity  of  this  incision  being 
upwards,  and  the  horns  extending  laterally  to  between 
the  anus  and  the  tuberosity  of  the  ischium  on  either 
side.  The  tissues  were  carefully  divided  upwards  to  tho 
membranous  urethra,  avoiding  tho  rectum  ;  this  portion 
of  tho  urethra  was  opened  by  a  median  incision  from 
before  backwards,  with  a  double-edged  bistourj-;  then, 
the  curved  double  lithotome  was  passed  along  the  groove 
of  the  staff  into  the  bladder,  tho  staff  withdrawn,  and  tho 
ooncftvity  of  the  lithotome  being  directed  downwards,  tho 
blades  were  opened,  and,  in  withdrawing  tlie  instrument, 
both  sides  of  the  prostate  were  divided  obliquely  down- 
wards and  outwards  to  tlio  requisite  extent-  The  extrao- 
tioQ  of  the  stone  is  then  ai^cnmpliflhcd  in  the  iiHual  manner. 

The  principal  ndvantago  of  thi«  moiliod  is  the  facility 
it  offers,  by  a  froo  prostatic  opening,  for  tho  extraction 
of  targe  calculi ;  an  odvant:^  which  can,  however,  be 
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guned.  wboo  nocesHkiy,  by  bilutcral  soction  of  tho  pro> 
etate,  m  Uio  ordin&ry  Utcrul  opontion.  Tho  mk  of 
ba-moirbago  is  not  less  ttuui  in  that  method  of  opontion ; 
and  the  bilauml  soclion,  diridinj;  both  scmisal  ducta, 
uiidAD^L^rs  tho  omascuLition  of  the  patient. 

Bilaterftl  tithotoniy  bus  bocu  porfonnod  chielty  by 
French  surgeons:  Koux,  Saumd,  Bluidin,  and  Velpeau; 
And  in  AmericA,  by  l^fossor  Kve  of  Nashville  Uni* 
versity. 

Tlie  results  of  Uiis  operation  are  unfaTourablo ;  19 
deaUis  having  occutred  in  8.<]  cases,  or  1  in  4|  cases. 

Medw-biUtterol  Operation. — Civiale,  in  1836,  modified 
the  median  operation  by  his  medio-bilateral  procedure. 
It  coiisifiled  of  a  median  perineal  incision,  followed  by  a 
transverse  section  of  the  prostate  with  a  straight  doublo- 
bladed  lithotome,  which  was  passed  into  tho  bladder 
through  the  membranous  urethra,  along  the  grpovo  of 
the  staff,  and  the  blades  withdrawn  open.  Tiii^  pro- 
ooduro  would  be  suitable  for  the  extraction  of  a  Urgar 
stone  than  could  be  removed  by  tho  unmodified  o[>ora- 
tioo  of  median  lithotomy  ;  but  iu  such  cuiicai,  the  buenU 
operatitm,  with  bilateral  incision  of  the  prostate,  would  bo 
better  adapted  for  the  purpose. 

QUAJIKILATtUtAL  UECTIUN  OY  THE  VOOSJiTZ  hos  been 
Tccommouded  by  Vidal  do  Cassis,  in  cases  of  very  large 
stone ;  no  matter  what  the  direction  of  external  incision 
may  be,  so  that  it  is  not  too  small — whether  oblique, 
veiticol,  transverse,  or  curved.  The  principles  of  tliis 
operation  ore,  to  have  one  large  extenud  inoision,  and 
many  small  internal  ones.  The  two  firat  sections  of  the 
jirostate  are  mode  along  the  inferior  oblique  diameter  of 
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tbo  gltuid  on  eitlier  side,  whioh  will  prove  Kuffioient 
when  tbe  hIodo  is  of  moderate  sizo ;  but,  two  euporior 
obliquo  fieciionft  mutit  be  added,  first  ods  imd  thon  tho 

p  other,  when  the  stono  is  verj'  large. 

Rbcto-vesicai,  Opehatios. — Lithotomy  tlirough  tho 
rectum  is  claimed  by  Sanson  as  his  procedure.  A 
grooved  curred-st&ff  having  been  introduced  into  tho 
bJAddor.  a  vertical  incision  is  mAdo,  corresponding  to 

'  the  npb^  of  tho  perineum,  nnd  dividing  tho  spbincter 
uii  and  lower  port  of  the  rectum.  Continuing  the  dis- 
soction.  tho  membranous  portions  of  tbo  urethra  and 
prostata  are  exposed.  A  vertical  section  of  tho  prostate 
ia  then  e£bcbed ;  either  by  patting  the  knife  along  tho 
groove  of  the  staff  from  before  backwards,  or  by  ontor- 

I  ing  tho  knife  behind  the  prostate  and  drawing  it  for- 
wards on  the  finger  in  tho  groove  of  the  staff.  A  portion 
of  tho  base  of  tho  bladder,  uncovered  by  peritoneum 
behind  tho  prostate,  may  even  be  divided,  llio  staff  is 
withdrawn,  the  linger  intjoduced,  and  tho  stono  ox- 
Iracted  with  tho  forceps.  Rocto-vcsical  Ulhotomy  was 
prmctisod  in  this  country,  by  Mr.  Uoyd. 

This  operation  has  been  recommended  on  the  ground 
of  iu  afibrding  an  easy  pasaago  for  the  extraction  of  a 
Tory  large  stone,  and  as  being  free  from  the  risk  of 
htemorrhage.  But  there  is  a  great  risk  of  wounding 
the  peritoneum  and  vesicuhe  seminales;  and  of  the 
fiubsequent  occurrence  of  urinary  infiltxtition,  the  passage 
of  fiecos  into  the  bladder,  and  rccto-vesical  fistidn. 
Coulson  has  neeji  caaes  of  permanent  tistulous  com- 
munication. This  method  of  lithotomy  has,  thorofore, 
been  discarded;  and   it  cannot   be  deemed   advisable 


DISUSES  OF  THE  ni..VDUER 

vren  in  cases  of  irapacUxl  calculus  in  the  wall  nf  the 
bUdder. 

Tho  remUts  aro  very  unfavourablo ;  in  185  oases  thus 
operated  on.  38  died,  bwng  a  mortality  of  1  in  4-86. 
And  the  subaequent  condition  of  those  who  rwiovcrod 
is  not  stated.  f)ut  tlie  mortality  varies  according  U> 
the  mode  of  operation ;  and  adversely  with  nignnl  to 
the  luothod  by  incision  extending  behind  tho  proftUtto. 
Thus,  in  6  such  cases  by  Dupuytren,  3  of  tho  patients 
diotl  from  peUic  celluhtis.  Ilicii  again,  the  risk  of 
roeto-vesical  fistula  depends  on  thin  incision;  the  3 
romainin!;  cases  of  the  6  having  had  that  result  C>f 
7  casus  by  Va<:<!a,  with  division  of  tho  fundus  of  tho 
bladder,  4  or  S  resulted  in  t)io  same  condition ;  and  so 
aImo  3  out  of  4  cases  operated  on  hy  Geri. 

ScpRA-Pumc,  Hvpo-oASTRif,  OK  HiOH  Operatios. — 
The  I'izfi  of  the  calcuhia.  or  the  stale  of  tho  peritieum, 
especially  with  regard  to  the  pelvic  onttet,  may  render 
perinea)  lithotomy,  in  any  form,  impracticable.  Under 
these  circumstances,  or  other  impracticable  conditions, 
reoourae  may  bo  had  to  supro-pubic  UtJiotomy.  In 
chiltlren,  and  persons  below  twenty  yoors  of  ago,  tho 
bladder  standi)  high  above  the  pnbes.  and  prosonts 
a  poTlJon  unoovorcd  by  poritoneum.  which  i»  fncty 
oooeinUe ;  under  eight  yeMS,  the  peritoneal  refloxioaj 
from  tho  bladder  does  not  generally  reach  lower 
one  inch  and  a  half  to  two  inches  from  the  navel  In 
okt  [lerDonx,  oRpwtally  whon  emaciated,  the  bladder  lies 
doop  tu  tho  pdris,  behind  tho  symphyxis  pubis,  and 
would  bo  difficult  to  reach;  oqwciatly  in  a  corpulent 
/«non.    Clironic  oystltu,  resulting  in  a  thickonod  stato 
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ftf  the  bladder,  might  also  render  tbo  opomtion  more 
(liHicuIt. 

Id  ordor  to  j>crfonii  suprn-pubic  lichotoiny,  tlio  bladder 

iDSt  bo  made  to  rise  abovo  tbo  pules;  and  lliis  may 
1>e  icoomplisbod  oitlicr  by  full  distciisioi)  uf  the  bladder 
'With  wUer,  or  by  mvaiu  of  a  catheter  or  other  iii- 
stninMDt  introdiicod  through  the  urctbm  iuto  the 
bUddor,  so  tliat  its  point  »hall  project  abovo  the  pubcH, 
th  mcatis  arc  adopted  to  eusure  ft  prcscntJng  part  or 
it  of  the  bUdder  in  that  situation.  The  operation 
consists  in  making  a  vorticat  incision  in  the  middle  line, 
itbovD  tho  pubes,  carried  upwards  to  about  throe  inches 
h)  length ;  the  line*  allia  is  exposed,  and  the  incision 
earned  through  tho  nmsculiu-  wall  of  the  abdomen  and 
hsda  txansversnlis ;  tho  projecting  part  of  the  bladder, 
covered  by  peritoneum,  in  sought  just  abovo  tho 
'symphysis,  and  opened  on  tlie  point  of  the  instrument 
within  its  cavity ;  this  incision  being  prolonged  dou-n- 

■rds  towards  the  neck  of  tho  bladder  with  a  probe- 
pointed  bistoury,  sufficiently  to  admit  the  linger.  Tho 
foToeps  are  then  parsed  in,  and  the  stone  extracted.  Acci- 
dental fracture  of  the  calculus  will  present  a  difficulty 
of  rooro  consequence  than  when  it  occurs  in  the  latcrid 
operation ;  for  tho  bladder  cannot  readily  be  washed  out, 

id  o  fragment  remaining,  the  recurrence  of  stone  is  in- 
evitable. Various  instruments  have  been  devised  where- 
with to  puncture  the  bladder  from  within,  when  reached 
by  the  incision.  11nis,  the  sonde-A-dardf  is  a  puncturing 
tnstrument,combining  a  trocarconcealedin  a  catheter;  and 
this  vaa  itsed  by  Civinle.  The  performance  of  this  opera- 
lion  is  much  moro  difficult  than  it  would  api>oar  to  be. 
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The  afifr-treniment  is  simple ;  urinary  infilUatioo  is 
prevented  by  plodng  the  patient  on  his  bnclc,  and  it 
may  porha)»  bo  advisable  to  intjoduco  n  gum-elastic 
catbolor  into  tlio  bladder,  leaving  it  there  for  a  few 
Aikya  until  union  of  tlio  wound  has  taken  plaoa  For- 
merly, it  was  thought  necessary  to  close  ihe  bladder  by 
sutures ;  and  even  to  make  a  counter-opening  through 
tlie  perisetim  into  the  membranous  urethra  or  the  nock 
of  tlie  bladder,  witlt  tJie  view  of  securing  a  free  drain 
for  the  urine.  These  complications  are  now  cntiruly 
discarded,  whenever  the  operatJon  is  occasionally  re- 
sctrtod  Ux. 

The  rauita  of  this  opomticra  arc,  however,  singularly 
fatal.  l*ro£KBor  Humphry.of  Cambridge,  has  ithuwn  that 
in  104  cases,  31  wore  fatal,  mostly  in  conwquencd  of 
peritonitis  and  urinary  iniiltration ;  a  mortality  of  1  in 
31)8.  The  results  of  a  large  collection  of  cases — 165 — 
by  I>r.  Dulles  of  Thiladolphia,  show  about  the  same 
mortality,  1  in  344,  from  the  supra-pubic  operation, 
iltmiphiy  had  I  sucoessful  case,  and  other  Surgeons, 
especially  M.  Souberbielle,  Sir  Everard  Home,  Carpue, 
Kirby  of  Dublin,  and  Dr.  Carpenter  of  Fcnnsylvaoia, 
have  also  had  occasionally  a  successful  resiilu  But  it 
should  bo  remembered  that  the  operation  is  had  recouise 
to  when  the  stone  is  of  unusually  large  size,  coupled  with 
»  narrow  pubic  arch ;  so  that  the  lateral  operation  being 
inapplicable,  the  results  of  the  two  methods  canDOt 
fiurty  b«  compared.  Dut  Dr.  l>ull««'s  statistics  would 
iodicato  a  B(miewkat  lower  death-rate  in  favour  of  supra- 
pubic Ulhotrily,  when  the  stone  weighs  more  than  two 
ounces,  and  upwards. 
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LimuTRiTY. — The  operalioD  of  breaking-dowo  tbo 
<  in  the  bladder,  so  as  to  fdlow  of  its  extraction,  or 
by  fngments  through  the  urothra,  was  early 
Bvis&d  and  att«mptod,  in  some  way,  as  a  aulstitulo  for 
cutting  ojRjration  of  Uthotomy,  This  protwdunj  was 
nolicod  by  Uippocrat«s  amongst  the  Greeks ;  by  Albu- 
of  the  Arabian  school ;  by  Fnmco,  Guido  do 
kuliaco,  Uildauus,  Ualler,  and  other  authora  dowu  to 
end  of  the  lust  century.  In  1813,  GruithuiBeQ,  a 
ivuiau  iiurgcou,  publishod  two  mumoirs  on  the  sub- 
ject; describing  Im  iosiruuiculs  for  the  drilling  or 
boriity,  aud  the  crushing  the  frugmcuts,  of  stone  in  the 
ier.  But  these  isulatod  aud  im{>erfect  attempts 
to  introduce  Lilhotrity  into  the  Fractioe  of  Surgery. 
'  Civialo,  in  1617,  then  it  poor  student,  tiisl  succeeded  in 
drawing  attention  to  Lithotrity,  by  constructing  certain 
boring  instruments,  which  he  brought  bcforo  the  notice 
of  the  French  Minister;  and  continuing  his  labours  in 
ibEoquent  years,  followed  by  Elderton  in  1819  ("  Edin. 
fed.  and  Surg.  Joum."),  by  Amussat  in  1822,  and  Loroy 
d'EtioUes  in  1823,  this  method  of  removing  stone  from  the 
^bladder  fuxjuired  a  recognised  and  esublished  reputation. 
The  Hnit  operation  of  litltotrity  in  the  Uving  subject 
was  performed  by  M.  Civiale,  January  i;ith,  1824.  Sub- 
sequently, in  this  country,  the  lirst  crusking  instrument 
May  value  was  invented  by  Mr.  Weiss,  in  1824<.  It 
aiated  of  two  blades,  sliding  one  within  the  other,  an 
ider  and  larger,  receiving  or  female  blade,  and  an 
upper,  insliding  or  male  blade,  and  which  was  worked  by 
a  screw  at  the  handle.  With  a  somewhat  similar  iustru- 
mentt  in  182^,  Mr.  Hodgson  at  the  IJirmingham  Uospitul, 


first  pcrformod  the  opomtion  of  cniiibiDg  stono  in  tlio 
blnddcr,  Baron  lloiirteloup  in  1830,  and  Costello  after- 
wards, dovi«cd  an  instrument  for  liammrring  iho  sitnio 
to  pioccs ;  but  tho  crushing  procediu«  prevailed,  and  was 
iniunlj-  brought  into  practice  by  Sir  E  Brodic.  It  i»  also 
worthy  of  record,  ihni  the  fcnostrum  or  ova]  idit  in  the 
under  or  fomalo  blatlo  for  ttio  cacnpo  of  detritus,  in  ttstnf^ 
the  litliotrile,  was  suggostod  by  Mr.  Oldham,  a  gentlomnn 
connected  villi  the  Butnk  of  England.  Since  the  period 
referred  to,  lithotrity  hivt  received  tho  special  attention  of 
Coulson,  Skey,  and  Sir  H.  Thompswn.  More  recently,  Pn>- 
fosisor  Bigelow,  of  Harvard  tTniveraity,  U.S.,  ha-s  introduced 
his  method  of  Litbolaptay,  better  knoun  as  "  rapid  " 
lithotrity,  the  operation  being  compIel«d  at  a  aingle  sitting. 
The  lUhotrite,  ot*  irmtrument  for  crushing  the  stone 
now  in  general  use  is  Woiss's  "  newly  invented  Litho. 
trite,"  or  Sir  Henry  Thompeon'a  titbotrite.  It  enables 
the  operator  to  exorcise  powerful,  yet  nicely  regulated 
BCrow-proEsuro ;  its  cylindrical  and  finely  flut«d  handle 
aids  the  sense  of  touch ;  and  the  whole  is  a  light  and 
delicate  inHtrumont  Another  form  of  instrument  in  aIao 
used  by  Sir  William  Fergu&Hon, — a  ruck  and  key  lithotrite, 
liut  wbid)  is  I  boliovo  seldom  omployod,  if  not  dtsuacd. 
I  prefer  a  rcp^w  instrument,  and  OKpocialty  Thompson '« 
lithotrite,  for  tbo  ibrco  rcnsons  jast  sutiod.  The foneatrutQ 
or  oval  aperture  in  tho  under  blade  is  of  great  import- 
ance, as  alixiady  stated ;  but  Civiale's  lithotrite,  having 
no  aperture  in  thu  fcmalo  bUide,  is  suiuble  for  criuhing 
frngmontA  of  stone.  A  steel  sound,  for  detecting  frag- 
ments, is  also  vor>-  »or%4co«blo:  and  an  injoctiug  appa- 
ratus will  be  required,  consisting  of  large-eyed  catheters 
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of  diflbront  sizes,  and  m  strong,  Wgc-sizcil  brass  syringe, 
tbu  nozzle  of  irhich  fits  the  catbeten. 

PrepaTotton  of  the  Patient  for  lAlholrity. — Frior  tr 
ijmy  o[K!ration  for  brotiktng-up  a  stone  in  the  bladder,  it 
i  absolutely  uoccssary  that  not  only  sliuiild  the  general 
boalth  bo  utbaqdcd  Ut,  but  thnt  the  bluddor  more  oapo- 
Ity  should  bo  brought  into  as  quiet  u  condition  aa 
siblu.    The  patieot  should  ho  kept  at  rest,  and  under 
management  of  the  Surgeon,  for  a  wocit  or  two  before 
operation.     Freedom  from  vesical  irritability  or  in- 
naticHi  is  more  important  in  relation  to  lithotrity 
to  litbotoQiy;  the  former  operation  being  perhaps 
unavoidably  more  prolonged  procedure  within  the 
bladder ;  or  a  repeated  operation,  and  one  which  leaves 
fragmentJi  of  stone  behind  iis  a  continued  source  of  irri- 
tation during  their  diHchiirgo.     lu  the  period  of  preparn* 
tion,  therefore,  recumbency  will  prevent  tJte  Htone  lying 
in  contact  with  the  sonititive  and  more  vascular  vesical 
acck,  and  iJius  tend  to  bring  the  blarlder  to  a  quioscont 
■"Kate ;    while  tho  urino  is  tendered  loss  irritating  by 
dictotic  and  modicinal  measures,  having  roforonce  to  tho 
nature  of  tho  calctdus.    An  instrument  may  be  passed 
sionally,  to  accustom  tlic  urethra  and  bladder  to  its 
riHrasenco,  and  to  ascertain  tho  temper  of  the  luinaiy 
ofgans ;  but  tho  Sutgoon  must  exercise  discretion  aa  well 
OS  geatlo  maoipulation,  with  regard  to  any  such  pre- 
cautionary- procedure.      When  cystitis  is  accompanied 
with  ammoniacal  urine,  the  bladder  should  be  washe<l 
out  night  and  morning.     But,  if  tlio  kidneys  bo  diseased, 
lithotrity  should  bo  postponed  or  aliandoned. 
Lithotrity  is  thus  performed : — 'I'lto  patient  having 
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been  placed  rectimbent  on  a  bed  or  couch  of  oonTonient 
hoiglit,  tbo  polvis  should  bo  slightly  raised  on  an  un- 
yielding pillow  80  Ml  to  bring  the  lower  fundus  of  tlio 
bladder  in  n  lino  with  the  urethral  orifiuc ;  or,  if  ttioro  be 
uny  prostatic  calargcmeDt,  tho  pelvis  should  bo  rfttsod 
frora  before  backwards,  to  tho  height  of  four  or  six 
inches,  so  as  to  make  tho  stone  fall  back  on  to  the  pos> 
terior  wall  of  the  bladder ;  the  head  and  shouldera  should 
bo  supported  by  pillowrs,  or  lowered,  according  to  tho  in- 
clination of  the  pelvis ;  and  the  legs  separated  and  some- 
what flexed.  Chloroform  may.  or  may  not,  be  adminis- 
tered. Civiale  and  Sir  B.  Brodie  wore  both  averse  to  its 
arupsthetic  influence,  alle^ng  that  the  feelings  of  tho 
patient  are  a  safo  guiclo  in  two  essential  matters  :  as  to 
whether  any  injury  is  being  inflictod  on  the  bladder,  and 
whether  tho  opcrstivo  proceeding  is  continued  beyond 
what  tho  bladder  and  constitution  aro  capable  of  en- 
during. But>  assuming  a  duo  manipulative  skill  in  using 
tho  lithotrito.  tho  imtjtblo  state  of  tho  bUddor.  and  a 
nervous,  restless  state  of  the  patient,  tn  many  cases,  will 
ns  often  render  the  influence  of  chloroform  an  invaluable 
or  indispensable  adjunct  in  performing  lithotrity.  The 
bladder  is  first  emptied,  and  then  injected  with  tepid 
water  until  it  oontjuns  about  four  or  five  ounces  of  fluid,  in 
order  that  its  cavity  shall  be  sufficiently  distended  to 
remove  tho  mucoun  membrane  from  the  blades  of  tlio 
lithotrito  in  seizing  the  stone,  even  with  the  beat  bevelled 
inatniment,  and  to  make  room  for  crushing  without  in- 
juring tlie  bladder  by  splintering.  In  old  caace  of  stone, 
tho  bladder  may  bo  so  thickened  and  irritable  as  to  eject 
a  fow  spoonfuls  of  fluid ;  then  the  injection  miut  Iw 
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npedted  very  slowly,  and  gradually,  pausing  occa«onftlly 
until  the  bladder  becomes  accustomed  to  the  incrousing 
distension.  Civiate,  Sir  B.  Urodie,  Coulsou  senr.,  and 
other  lithotnLists,  approved  of  injecting  the  bladder; 
■while  Sir  IL  Thompson  and  other  Surgeons  of  large  ex- 
perience dispense  with  injection,  as  being  an  unnecestsary 
or  prejudicial  addition  of  instrumental  interference,  and 
therefore  allow  the  urine  to  be  retained.  The  latter 
txpCTt  lithotritist,  indeed,  disregards  taking  any  special 
.utioQ  OS  to  tho  quantity  of  urino  in  the  bladder : 
"  never  07on  asking  a  patient  to  hold  his  water  before- 
hand, nor  when  bo  micturated  lost."  Hut  on  no  account 
itbont  mifficient  dilatation  of  tho  bladder  should  tbo 
operation  bo  proceeded  with,  in  the  hands  of  tho  average 
opomtor.  Then,  tho  Surgeon,  standing  on  the  right  sido 
of  the  patient,  as  tho  most  convenient  position,  introduces 
the  vumod  and  oiled  Hlhotrito  cautioiLsly  along  tho 
nrcthra.  drawing  tho  penis  with  tlie  left  hand  up  the 

aft,  as  tho  finger  of  a  glove  is  sheathed  on  to  tho 
r.  The  abrupt  curve  of  the  lithotrite,  unlike  the 
■Kfched  curve  of  a  catheter,  and  resembling  that  of  ii 
Bound,  miut  be  remembered  as  soon  as  the  end  reaches 
the  curved  portion  of  tho  urethra.  Ry  depressing  the 
handle  slowly,  or  lotting  tho  instrument  incline  by  its 
own  weight,  down  to  a  right  angle  with  the  periucum. 
tiio  end  of  the  lithotrite  is  brought  into  the  direction 
of  the  canal  under  tbo  pubic  arch,  and  tltenco  passed 
tly  into  tho  bladder.  A  slight  rotatory  movement 
brith  the  instnimont  will  always  indicate  when  it  has 
entered  the  bladder. 

Stiivure  of  the  atone  may  be  effeoted  in  either  of  two 
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ways;  by  nuking  it.  fall  into  the  blotlos  of  the  lithotrite, 
or  by  urarching  for  it  in  a  certain  manner. 

Sir  H.  Brodio  rocommonds  that  tho  in&tmmeDt  should 
ba  ruAed.  the  blades  opened,  mid  tliAl  ttio  convex 
extremity  of  the  under  or  fomale  blado  should  be  rested 
Against  the  lower  fundus  of  tho  bladder,  and  gently 
pressed  down,  bo  as  to  make  a  conical  d^reaum  in  this 
situation ;  inf>  which  the  stone  falls  by  its  own  weight, 
or  by  ft  slight:  »hftko  or  jerk  of  tho  inKtrumont  with  tho 
hand.  Similarly,  Mr.  Skey  give«  a  Rnmrt  blow  with  tho 
open  hand  against  tho  pelvis  of  tlie  patieat,  »  coup,  he 
aays,  which  will  succeed  again  and  again  in  making  tho 
st<me  fall  into  tho  grasp  of  the  litliotrite.  llio  iniUe 
branch  is  pushed  forwards  to  sci/o  the  stone.  This 
manceuvre  may  have  to  be  repeated  several  times  boforo 
the  atone  is  securely  caught ;  the  female  branch  remain- 
ing stationan,-,  while  the  male  branch  is  slid  a  liulo  up 
and  down  alternately,  until  the  stone  is  soixcd.  Uivialu 
recommends  another  method,  in  principle,  as  tiir  H. 
Thompson  observes,  tho  reverse  of  tlie  preceding.  Ily 
position  of  the  patient,  the  centre  of  the  bladder  and 
space  beneath  it  are  selected  as  the  area  of  operation — nv 
iifprewion  is  made ;  L-ontoct  between  the  walls  of  tho 
blndclor  and  the  instTUmeat  is,  as  much  as  possible, avoided. 
The  instrument  is  applied  to  the  stone  in  the  situation 
which  it  naturally  takes,  and  tlko  operator  carefully  avoids 
moving  it,  or  any  movements  of  concussion  whatever: 
liowovor  slight. 

Tho  »U>Mitivn  of  the  stono  is  often  ascertained  lu  /xum- 
ing  the  lithotiito ;  then  tho  blades  are  inclined  slightly 
away  from  the  side  on  whiuh  tho  stone  lies, — not  to  move 
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it  from  its  position,  canying  the  instrument  backwards 
also  towards  the  posterior  wall  of  Uie  bladder,  while  the 
male  blado  is  slowly  withdrawn, — not  to  impinge  on  the 
neck  of  the  bladder.  Turning  the  opened  lithotrita  over 
towards  the  stone,  and  slowly  closing  the  blades,  tho 
Btone  will  almost  certainly  be  seized  (Fig.  30,  showing 


Via.  80. 


also  Thompson's  lithotrite  in  action).  Most  frequently 
the  stone  will  be  caught  on  the  right  side  of  the  floor  of 
the  bladder.  If  no  stone  be  felt  on  entering  the  bladder, 
its  cavity  is  eirj^ored ;  first,  without  altering  the  axis  of 
the  shaft,  of  the  instrument  from  its  central  or  vertical 
position,  by  simply  rotating  It  half  a  turn  from  the 
vertical  direction,  thus  inclining  the  open  blades  to  the 
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right  side,  nnd  then  tn  the  left  side,  finding  no  stono ; 
fiocoiMlly,  depress  the  bimdio  of  the  instrumoot  nboul 
hiUf  ou  inch,  thereby  raising  tho  open  bladoH  bUgliUy 
from  the  floor  of  the  pelvis  to  a  horizontal  plane,  and 
turn  them  to  tho  right  and  lefi  In  completing  each  of 
theao  movements,  tito  blades  uro  closed  to  seize  tho  stone. 
These  five  positions — vertical,  right  and  left  incline,  right 
and  loft  horizontnl — will  explore  the  bUddor  fully, 
middle,  right  and  loft,  and  will  thus  ntmoet  certainly 
fmd  any  stooo  of  modorato  size  in  a  healthy  bladder.  If 
llio  prostate  be  enlarged,  and  the  atone  po««bly  lodged 
io  a  hollow  behind  it;  or  if  tho  Htono  bo  Hroall,  or  a 
frngmoQt  only,  the  bindeti  may  tx;  reversed  or  turned 
downwards,  and  tho  handle  depressed )  then,  by  opoaing 
and  closing  in  tho  middle,  or  with  n  rotatory  inclination 
from  side  to  side,  the  stone  will  often  be  found  and 
aocared  with  ease.  When  tho  atone,  thus  sought  for,  a 
eoizod.  tlie  instrument  is  turned  up  again  into  tho  veum 
of  the  bladder,  so  that  crushing  may  bo  porformod  free 
of  Uie  mucous  mombrone. 

To  meet,  tho  difiiculty  of  proid^ttie  eiJargement,  u 
modiflod  form  of  UUiotrito  may  prove  serviceable ;  the 
curve  of  the  instrument  is  madi-  shorter  and  more  abnipt, 
80  aa  to  mount  over  the  projection  of  the  prostate,  espe- 
cially if  the  middle  lobu  be  enlarged,  and  the  shaft  is 
longer  by  two  or  thrco  inches,  on  account  of  ilie  elonga- 
tion of  the  uretlira;  this  twofold  constntction  of  the 
instniment  corresponding  to  that  of  the  proetatic  catheter. 
It  will  be  desirable  also  to  fievttU  tho  pelvis,  so  that  tho 
stone  shall  fall  back  towards  the  posterior  wall  of  the 
bladder ;  and  thus  further  aid  tho  manipulation  of  seizure. 
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The  object  of  (^vialo's  method  is  8trictly  to  avoid 
gtvii^  any  jerk  lo  tlio  instrtitnent  or  to  iho  blnddor ;  and 
by  barely  cominji;  in  contaei  with  ilA  interior,  no  pain  or 
contraction  of  tlie  bladder  is  provoked.  The  same  object 
was  sought  to  bo  attained  by  tlio  other  method,  amply 
by  not  moving  the  iiistrumont  in  the  bladder  for  the 
purpo£e  of  exploring  to  ascertain  tho  situation  of  the 
tttone ;  tho  instrumout,  being  rotted,  and  tiomowbat  d(s 

'pressed,  in  tho  tower  fmiduu  of  tho  bhidder,  to  make  tho 
stone  &tl  into  its  blades. 

Coubon  800m»  to  (x>n4>ino  both  those  methods  in  uslnf; 
the  hihotrito ;  a  slow  twirling  revolution  of  tho  inslrii- 

'mflnt  on  it£  own  luci^  botwoen  the  thumb  and  finger, 
without  changing;  itJi  contnil  diroctJon  ;  and,  at  tho  same 
time,  a  gentle  shding  motion  of  tbo  male  bram-h  back- 
wards and  forwards  to  tho  cxtont  of  half  or  throe- 
qtiarters  of  an  inch — thus  gently  raking  or  traversing 
tho  floor  of  the  bladder  on  either  side  successively. 

Of  these  three  methods  of  using  tho  lithotrite,  I  prefer 
the  latter. 

Gnt^iw/  the  Stone. — When  once  firmly  fixed  between 
the  blados  of  tho  lithotrite,  the  stone  is  to  bo  cnishud 
into  fragmonta  It  is  raised  to  ttic  ocntro  of  tho  blnd<lor. 
Sit  UiAt  tho  walls  shall  not  be  injured  by  the  8])lintoring 
of  the  stona  A  little  withdrawal  and  rotation  of  tho 
instrument  will  iiidicato,  if  necessary,  that  tlie  mucous 

Linembrnno  ia  not  caught  with  the  stone.    Oushing  may 

ffint  be  attempted  by  pressure  with  the  hand  alone, 
without  the  action  of  the  screw.  Tho  old  screw  litho- 
trite is  adapted  fur  this  double  action  Tho  female 
branch  a  held  tirmly  by  tho  left  hand,  applied  to  tho 
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sqiiimi  portion ;  the  circular  projection  imincilintcly 
bobiiul  is  ombracod  between  tbo  ind«x  and  iniridlo 
fingers  of  the  right  band,  booked  on  to  it  and  used  ns 
a  point  of  rosjstanco ;  tbo  expanded  extremity  or  wbool 
of  the  mate  braucb  rests  in  tbo  palm  of  tbo  same  hand 
turned  upwards  and  forwards.  In  this  position,  by 
strongly  and  repeatedly  contracting  tbe  fingera  towards 
tbe  palm,  the  male  branch  is  slowly  and  cautiously 
driven  forwards  on  the  stono,  which  is  distinctly  felt  to 
break  down.  A  small  stone  may  thus  be  easily  crushed. 
When  this  manipulation  fells,  the  ncrevi  must  bo  brought 
into  action.  Still  holding  the  female  branch  firmly  with 
the  loft  hand,  the  handle  of  the  screw  is  hold  between 
the  thumb  and  fingora  of  the  right  hand^  and  the  screw 
worked  gradually  from  left  to  right ;  than  propelling  the 
male  branch  forwards  on  the  stone.  Thompson's  (screw) 
lithotrite  is  readily  used,  the  fingers  and  thumb  of  the 
loft  hand  holding  the  round  I1ut«d  portion,  while  the 
whcd  is  turned  with  the  right  hand,  applied  in  a  like 
maonor.  The  sliding  motion  of  tlie  mole  blade  of  the 
instjumont  in  chocked  by  the  action  of  a  metallic 
button  in  a  groove  on  the  upper  nufaco  of  tbe  fluted 
cylinder. 

In  either  mode  of  cnishing.  by  hand -pressure  or 
screw-pressure,  the  male  bnincb  must  bo  sent  home 
into  the  female  branch,  so  that  the  blades  come  t»- 
godier.  This  object  is  known  to  b«  attained  by  observ- 
tng  that  the  cntiro  length  of  tbe  screw  passes  down 
the  lithotrito.  Thou  the  instrument  can  be  safely  with- 
drawn. 

The  crushing  libould  not  bo  repeated,  unless  tbe  stono 
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is  small  and  friable  and  can  uasity  bo  roduood  ftt  once. 
The  first  sitlmg  should  bo  short,  not  oxccoding  five 
minutes. 

Detritus,  or  the  (wwdor  roeulting  from  this  rniahing 
operutiau.  can  bo  removed  from  tlic  bladder,  or  allowed 
to  tscAp^  through  tho  urethra.  For  tlie  fonner  purpose, 
iho  bUddvT  shoidd  bo  washed  out  with  tepid  water. 
C'lover's  lithotritic  injection-apparatutt  conHiRtA  of  a  series 
of  evacuating  catheters,  with  an  india-rubber  bottle,  the 
noiizle  of  which  fits  the  opening  in  the  stem  of  tho 
iRStniment.  On  introducing  the  evaouator,  any  urino, 
or  previous  injection,  flows  out,  cariying  with  it  sumo 
tlotritus.  By  repeating  tho  injection  three  or  four 
times,  the  fluid  drawn  ofl'  at  kst  ceases  to  contain  any 
<letritus.  But  the  elastic  suction-bottlo,  or  aspirator, 
with  stop-cock  and  catheter — as  also  devised  by  Mr. 
Clever — answers  more  eflectually.  This  instrument  is 
provided  with  a  glass  balloon,  between  the  cathctor  and 
bottle,  and  into  which  the  dt^biis  may  be  soen  to  fall 
Ucforo  withdrawing  tho  catheter,  care  must  be  taken 
that  there  is  no  fnigtiient  lodged  in  the  eye,  which  might 
Ucentto  tho  urothro.  The  tost  return  stream  of  water 
should  bo  soon  to  pass  freely,  or  a  stylet  had  bolter  bo 
passed  down  to  the  eye,  to  raake  sure  of  this  opening. 
Civiule  was  accustomed  to  waah  out  Uie  bladder;  in  this 
particular.  Sir.  H.  Thompson's  formrr  method  of  litho- 
trity  (by  repeated  sittings)  diflcrod  from  that  of  the 
great  original  lithoirittst.  The  powdered  stone  was  ex- 
p^)c<l  in  tho  passage  of  urine;  excepting  when  the 
bladder  was  otonied,  or  the  vesical  orifice  was  obetnictod 
by  on  cnUrged  prostata 


Aftfr-trtatmeni. — TIio  patioiit  should  tie  in  bed, 
rociunbcnt,  for  twenty-four  hoiin;,  nnil  not  be  allowed 
to  stand  or  sloop  forwiuxlH  in  pa.tsiii^  water,  lest  frag- 
monts  might  fall  against  or  lodge  on  the  nock  of  the 
bliidder,  greatly  increasing  tho  risk  of  irriiution.  Dihient 
drinks  will  promoto  Uio  dixcharj^  of  the  detritiiB.  Id 
uldcrly  persons  with  enlarged  proetato,  the  discharge  of 
fragDionts  is  impeded,  and  Sir  K  Brodio  recommends 
that  the  bladder  stumld  be  waslied  out  daily. 

Subsequent  sittings  n-ill  be  required  to  crush  the  fitag- 
montfi ;  unless  in  the  case  of  a  small  etuno,  when  tho 
opration  con  be  completed  on  the  first  occasion.  In- 
tert'als  of  from  three  daya  to  a  week  should  clupso ; 
when  t]]o  operation  nmy  porliaps  be  proloagod  Cu  U:n 
miniitOB  at  a  time,  as  the  bladifer  becomes  oocustomod 
to  the  instrument,  or  its  irritability  subsides  with  tho 
gradual  removal  of  the  calculus.  (lenerally  from  three 
to  six  sittings  must  ho  allowed,  before  all  the  fragments 
can  bu  safely  crushed. 

In  performing  these  aiter-onishings,  Oiviale's  'lithotrite 
with  no  sht  in  the  female  blade,  or  the  "  sooop-lithotrite," 
"With  a  small  aperture  at  the  angle  of  the  female  or 
scoop-blade,  is  a  rery  Bervioetible  iastnimetit  for  break- 
ing down  fragnienla.  Fragments  of  rather  large  size 
may  thuH  alKo  t)ocxtnictc<l  through  the  urethra.  Having 
Beized  a  fragment,  the  size  of  which  may  be  estimated 
by  observing  the  seiiaration  of  the  blades  as  indicated 
by  the  length  of  screw  exposed  at  tho  handle  of  tho 
inntniment,  the  fragment  is  drawn  to  the  nock  of  tho 
bladder ;  when  by  a  sort  of  slight  pulling  jerk  with 
U)»  inRrumcnt,  tho  practicability  of  easily  extracting  it 
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throu^  tbo  urethra  con  be  ascertained.  The  blnddor 
is  WMihcfl  out,  to  romuvu  Bmallor  partiolos.  This  pro- 
codiin)  yf  frftginont-oxtraotioa  I  hnvo  soon  practised  by 
Sir  \V.  Fcrgiisson.  It  is  far  preferable,  however,  to 
crush  all  fragments,  and  allow  the  powdered  detritus 
ooljr  to  escape  per  nrethram ;  according  to  the  method 
Sir  H.  Thompson  formerly  praoliaod. 

A  jitial  exploration  of  the  bladder  is  made  to  deter- 
mmo  tlio  complete  roinovid  of  every  fntgmcnt ;  any  one 
remaining  [jorlioa  would  fuim  the  nucleus  of  another 
calculus.  Oivinle's  mothod  of  exploration  consists  in 
sounding  the  bladder,  modomtoly  foil,  with  the  patient 
standing,  and  while  tJio  urine  or  tepid  water  injoetiou  is 
flowii^  away,  ilius  to  escito  the  contractile  action  of  thu 
bladder,  in  order  to  bring  any  fnij,nnent  more  readily 
within  reach  of  tJie  instrument  lliis  procedure  having 
failed,  a  small  lithocIaHt  is  introduced,  and  rotated  slowly 
in  tbe  bladder,  whilo  the  injection  posses  out  througli 
the  ocnlral  channel  of  the  instrument,  the  blades  being 
opened  to  catch  the  fragment  Thus,  in  tho  ttie  of  either 
tiuttruinent,  tho  fragment  is  made  to  seek  the  evacuntor, 
instead  of  tho  instrument  finding  tho  fragment.  Unless 
tboTO  bo  an  oncj-stcd  bUddor,  or  an  onlai^tl  prostate, 
nich  exploration  usually  proves  Huccoasful.  In  the  latter 
case,  tlio  short-cur\-cd  lithotrite  should  be  used,  with 
llie  blades  rorersed  downwards  into  the  receptacle  behind 
tho  i>rosUtc.  Tho  (wniRtcnco  of  sjnnptoms,  especially 
after  riding  or  walking  soiiio  distance,  would  indicate  tbo 
continued  presence  of  some  portion  of  the  stone. 

Certain  Difficultif*  are  liable  to  occur  in  tlie  perform- 
ance of  tithotrity.    They  may  be  suittci«)tly  anticipated 
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iinct  ovcrcomo  by  <]uo  nltcntion  tu  the  ditectiotu  given' 
rcxpocting  tho  opcrAlioa.  ExccHsivo  SoQsibilily  and 
Irritability  of  tho  bbiddor.  nud  Eulargoment  of  tho 
I'rostato,  may  thiis  severally  bo  maon<^  Tlwir  iin- 
portiuioo  has  rofercnoo  u  tlie  porformAoco  of  litho* 
trity,  and  to  tho  expulsion  or  rctoutioa  of  &agmeDt& 
In  Uie  ono  condition  chloroform,  follow«<l  up  by  quinine 
and  ofHUin,  will  ovorcouo  tho  diflictilty  in  tho  use 
of  instruments,  and  prevent  the  tond^oy  to  spas- 
modic eipulaion  and  impaction  of  large  fragments;  the 
obfitruction  to  the  introduction  of  an  instrument,  pre* 
sontod  by  prostatic  enlargcmont,  may  bo  obinatod  by  tbo 
Bhort-curvo  or  boak-shapo  of  the  prosutic  Uthotrito,  imd 
tho  Htouo  is  Koized  in  tho  fundus  by  revoising  the  bladios 
downwards;  the  baddar  boing  wa^od  out  to  prevent  tho 
rctCDtiou  of  (ragmenta  Mora  prolongvd  rocumbonoy 
IK  advisable  after  operation,  in  either  ctmo,  lost  nay 
frngmout  impingo  upon  the  vesical  neck,  and  which  is 
often  acutely  sensitive  and  irritable  in  connection  with 
prosUtic  enlargement. 

Encysted  Calculus. — a  stone  lodged  in  a  socculus  of 
the  bladder,  presents  a  s{>eciaUy  difficult  complicntioti  m 
lithotrity, — no  loss  than  in  lithotomy, — with  regard  to 
seinire  of  the  stone ;  but,  in  tlie  former  ojKiration,  tho 
after-treatment  may  also  bo  rcudcrod  dillicult  by  tho 
inip«ction  of  a  fragment  in  Uie  aacculns,  a  condition 
whiob  led  to  a  fatal  result  in  a  cose  truated  by  Sir 
B.  Ijrodie. 

Impadetl  Fixtgmenta  of  Stone  in  the  Ureihra. — In  tho 
oourso  of  Uthotrity,  a  fragment  of  stone  which  has 
escaped  cnuhiug,  and  may  have  an  angular  form,  is  apt 
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to  become  impacted  in  the  urethra ;  an  aocidoatnl  source 
of  sovere  irritacioit  which  (dmost  certainly  excites  aJarm- 
iag  rigors,  aad  may  induce  prostatitis  or  urethral  nbace^. 
,cy8titis  or  orobiUs,  And  may  cvun  provoku  a  nephritic 
*UtAck.  At  the  iuuii«  tJino,  crushing  cannot  be  continued. 
The  immediate  romovuJ  of  any  such  urethral  fragment 
is  imperative,  lo  the  prostatic  urethra,  a  fragment 
may  be  pushed  back  into  the  bladdor.  by  the  introduc- 
tion of  a  futl-^cd,  open-ended  catheter,  or  by  means 
of  urethral  injection,  ThiD  manipulation  foiling,  median 
>tomy  sltoidd  be  resorted  to;  and  Uie  inci^ioD  will 
iCQ  bo  available  for  the  more  direct  escape  of  tiio  re- 
aining  d^ris  from  the  bladder.  When  lodged  in  the 
perineal  portion  of  the  urethra,  external  urethrotomy  is 
the  mors  ready  and  safer  method  of  removing  the  frag- 
ment ;  rather  than  by  extracting  it  with  a  long,  slender 
urethral  forceiis.  In  either  procedure,  the  urethra  .should 
be  compressed  behind  the  fragment,  lest  it  recede  mto 
the  bladder.  In  the  penile  urethra — before  the  scrottim, 
the  fragment  can  usually  bo  cttractcd  with  the  forceps ; 
oihorwiso,  it  itliould  be  pushed  back  to  tlie  perineum, 
and  there  roniovod  by  urethrotomy,  an  uretliral  incision 
iu  front  of  the  scrotum  generally  resulting  in  a  fistulous 
opening.  -  The  lodgment  of  n  fragment  is  more  likely  to 
ur  in  any  portion  of  the  urethra,  when  the  bladder 
ia  irritable  or  subject  to  spasmodic  action ;  and  when 
coupled  perhaps  with  some  stricture  of  the  urethra — the 
impaction  tlien  being  behind  the  seat  of  the  obstruction. 
Sometimes  a  bit  of  stone  is  retained  in  the  urolbra,  owing 
to  apinsmodio  contraction,  rather  thim  by  its  shape  and 
laxo.    In  all  cases  connected  with  spasm  of  the  bladdor 
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or  urethra,  o|)ttiiii  diid  the  wana  batli  are  most  effectus 
ill  overooming  tho  diHictilly. 

Tlic  Dauijers  of  Llthotrit}/  oro  rcfomblo  to  the  state  of 
Hie  blndder  and  kidiioys,  induced  by  Uie  operation. 

II(n>iorrlui;fr  iuxpixsD*,  somcltnies,  to  an  inconvenient 
amount  for  tho  frco  irorking  of  Uio  instrument ;  though 
rarely  to  a  (kngcrous  ojctcul.  It  arises  from  a  highly 
congested  stato  of  tho  vusical  tnuoouB  membrans,  or 
|>oasit>Iy  from  tho  pniscnoo  of  nomo  vascular  growth  of 
the  bladder.  But  iti  the  1  la  ca.sea  operated  on  by  Sir  R 
Krodie,  he  did  not  meet  a  single  example  of  serious  loss 
of  blood  from  tho  urinary  organs.  It  was,  however,  so 
copinuR  as  to  neoessttuto  immitliato  recourse  to  litho- 
.  tomy,  in  a  case  operated  on  by  Mr.  Key;  and  a  pationt 
at  tlio  H6tcl  Diou,  ia  1832.  died  of  ha-morrhage  from 
the  bladder, 

Ci/Mitifi,  acute,  or  more  frequently  chronic,  onAneR  in 
BOnie  cases.  This  is  iisunlly  tho  consequence  of  rough 
or'  prolonged  Hthotrity ;  although  it  may  ariso  from  pre- 
oxtHting  prostatic  or  vesical  disonse.  or  from  the  retenttou 
tif  tt  fragment.  I'ho  tatter  caiLtative  condition  i»  somo- 
timM  aMooiatod  witli  an  enlarged  prostate,  behind  which 
tho  fragment  lodges;  but  tho  vant  of  expulsion  com- 
monly dependa  on  an  atonic  state  of  the  bladder.  Uonoe, 
tlio  injection  of  tepid  water,  slowly,  to  wash  out  any 
debris,  will  bo  appropriate,  in  aid  of  the  treatment  for 
RyMJtia  Failing  to  clear  out  the  bladder  by  injection, 
litbotomy  affard.s  an  o}>oi)ing  for  tho  free  discharge  of 
fngmentH.  In  184  casvs  of  liihotrity  by  Sir  H.  Thomp- 
Ron,  with  12  deaths,  S  died  of  oy»titi8  or  pyelitis. 

EpUtulifmUi«   and  Orefiitui  occur    sometimes    from 
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lithotrily;  this  inflommaUiry  ftObction  arising  partly 
from  irritation  of  the  neck  of  tho  blnddor  by  rougb 
mnnipulation  of  tho  instniment ;  but  it  may  also  pro- 
ceed from  the  pasflAge  of  fhi^ents,  and  especially  from 
the  imjiaction  of  a  frajpnent  in  the  urctlini.  Siib8(H|uent 
cnishings  of  tlio  stono  must  bo  postponed  pending  this 
complication.  It  will  be  interesting  to  ascertniit  whether 
"rapid"  lithotrity— witli  complete  evacuation  of  the  frag- 
inentA  at  the  time  of  o]>oratioD,  may  bo  letis  liablo  to  any 

r  contingent  infhimmatory  iifloction  of  tho  genito-iirinnry 
origans. 
yfj>hrUl»,  or  Pyelitis,  acute  or  chronic,  of  ono  or  both 
kidnejit,  h  not  unfroqucntly  a  consequence  of  the  opera- 
tion, and  the  cauw  of  death.  Commencing,  in  the  acnte 
form,  ttHth  rigors,  this  symptom,  which  might  announce 
an  attack  of  cytjtitiR,  or  tho  lodgment  of  a  fragment  in 
tho  urethra,  is  now  attended  with  pain  in  the  loins, 
followed  by  unnmia.  In  tho  12  deaths  just  referred  to, 
no  less  than  7  resulted  from  this  cause. 

Ahmjf  of  tfif  Blaililer  occurs  cliiefly  in  old  persons. 
The  patient  enjoys  too  quiet  a  state  of  the  bladder  after 
operation,  the  urine  being  rouunod  with  case  for  several 
hours,  owing  to  the  loss  of  expulsive  power.  Chronic 
cystitis  is  very  apt  to  supervene  from  rotontion  of  urine, 
in  this  deofutfully  tolerant  state  of  the  bladder.  On  tho 
other  hand,  tliiH  vosictil  toloranoe  from  atony  permits 
the  UHo  of  instruments,  and  tho  presence  of  fragments  of 
'.stone,  witlfout  much  irritation;  and  the  sudden  empty- 
ing of  an  atonic  bladder  might  induce  an  attack  of  acute 
cystitis. 
Sjxttmwlie  retention  of  urine  aoinctimos  follows  the 
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opoTfttion,  and  it  occurs  mostly  in  combioAlion  witli  nn 
atonic  state  of  tlie  bladder.  Itoth  are  most  froqucnt  in 
old  ])or»unft,  with  cnltu^mcut  of  the  prostate  Tho 
troatmoni  of  tho  sjiastnodic  rotontion  consists  i»  giving  a 
wann  bath  and  then  u  fttll  dose  of  opium.  In  cither  caso. 
tho  urine  must  bo  drawn  off  with  a  lorge-sixed  catheter, 
rather  than  allow  any  ooctimulation  in  tho  bladder. 

Ketention  from  the  impaction  of  coagulaor  a  fr^ment 
in  ihe  neck  of  tlie  bladder  must  bo  treated  by  catbe- 
tonsm. 

iSu|]}}r«8m<m  of  UriTte,  with  cumo,  is  an  occasional 
consoquencd  of  the  operation,  and  probably  dcjicnds  on 
some  previously  existing  latent  disco-so  of  tlio  kidnctys. 

llio  conjditiUional  dwtarbancf«  incident  to  lithotrity 
laay  bo  comprised  under  rigors,  and  febrile  attacks,  in- 
cluding pyiL-mic  infection.  Riyora  not  uufioquently  set 
in  immodiatoly  after  tho  operation,  especially  after 
the  tirst  sitting ;  and  lost  pi;rhups  for  »omo  hours,  lenn- 
inattng  m  pcrspiruuoa  This  attack  is  most  common 
and  soTi-TO  when  tho  operation  ha-t  been  prolonged, 
or  the  urethra  ovorstrotchod,  and  not  at  all  iu  propor- 
tion to  tho  amount  of  pain.  A  full  duso  of  opium,  or  a 
Uunblor  of  warm  brandy-and-watcr,  as  Sir  U.  Bmdio 
Toconimcndeti.  are  tho  best  rcmodies ;  tho  patient  lying 
in  bed  and  wrapped  in  a  blanket.  Subsequent  to  tbo 
operation,  the  lodgment  of  a  fragment  in  the  urethra  is 
ofUm  the  catue  of  rigors;  and  the  trcalnwnt  fur  this 
(■-ondition  must  bo  adoptod.  as  already  explained.  Irri- 
IMtvojttvr  may  en.iud,  wliich  rapidly  aatiumes  a  typhoid 
oharaoter;  tho  pubo  rising  in  frequency  to  beyond  what 
can  be  distinctly  counted,  and  becumiug  proportionately 
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,  Jfeeble  and  irregular,  with  a  dry  hot  skin,  and  dry,  harsh, 
^i>rown  tongue.  l'hi»  ntt«ck  is  moro  surely  fatal  thun  the 
moBt  MTere  rigors,  fyatmia  occnslonally  suporrones,  i)ro- 
.bably  in  connoction  with  suppuration  as  tho  result  of 
damf^e  done  to  the  bladder.  Of  the  1 2  dcatlis  in  Sir 
H-  Thompson's  series  of  cftsett,  2  only  wore  due  to  pjteiaia. 
Pre-existing  disease  of  the  kidneyii  attended  with  albu- 
minniiB  \mne,  always  Wnds  to  induce  these  unfavourable 
or  fatal  constitutional  consequences  of  lithoirtty.  It  is 
probable  that  pyicmic  infection  is  then  aasociat«d  with 
nnemic  blood-poisoning,  forming  tlmt  deadly  compound 
which  is  known  to  French  authors  as  "  intoxication 
urineuBe," 

Their  trcAtmont  mainly  comprises  the  lulministration 
of  opium  and  stimulanif),  with  tonics,  C8|)0cially  quioino, 
judiciously  regulated. 

Lithotrity  at  a  Single  SiltiTtg — Rapid  Lithotrity — 
{LHholapaxy). — The  operation  of  lithotrity,  ns  hitherto 
Icscribod,  proceeds  upon  the  assumption  that  the  bladder 
IS  more  intolerant  of  a  prolonged  instrumental  manipu- 
lation than  of  the  continued  presence  of  Btouo-frngmonts. 
Hence,  the  rule  of  short  and  ropoalcd  cninhinj^.  for  the 
gradual  removal  of  a  stone — say,  the  size  of  a  che.Htnut, 
and  of  moderate  hardness — which  would,  howeTer.ofTer  no 
more  mechanical  difliculty  for  crushing  at  a  single  sitting. 
And, as  the  responsive  sensitiveness  of  the  bladder  would 
seem  to  ho  a  safcgiuird  against  any  intolerant  use  of  the 
lithotritc,  during  even  the  limited  period  of  from  three  to 
five  minutee,  the  operation  was  ]>erfonned  generally  with- 
out anesthesia. 

But  the  practice  of  lithotrity.  as  thus  restricted  in  the 
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Iiiwds  of  tho  most  expert  operators — C'iviale.  nrodie.  and 
Hiompson,  wa»  dictated  by  Uieory,  ratttcr  tliui  by  faot ; 
nnd  the  |iTOJiidice  of  tlieory,  in  accordAnce  with  tlio 
traditions  of  hxlf  a  centuty,  biul  rctardod  the  adviutro- 
moQt  of  oxporionce  in  favour  of  the  romoTal  of  stone  by 
a  siDglo  crushing,  and  coinplote  evacuation  of  the  detritus 
from  the  hkddcr.  To  ['rofessor  Bigelow  of  Itoaton,  V.ii., 
is  due  the  entire  credit  of  having  almost  reversed  tho 
principle,  and  thence  practice  of  lithotrity;  for,  by  a 
complete,  although  more  prolonged  operattoD — instcnd 
of  by  partial  and  repeated  cnubin^,  ho  proposod  lo  nt 
once  froo  the  bladder  (rota  the  presence  of  stone  ft»g- 
iiienu,  lis  being  a  greater  source  of  irritation  than  tho 
additional  tisv  of  the  instniracntii.  Ijithotrity  would 
thns  become  equivalent  to  lithotomy,  by  vomplot«ly 
emptying  the  bladder  at  one  operatioa  But,  tho  dura- 
tion of  Itigolow's  operation  U  much  longer  than  the  old 
method  by  several  sittings ;  varying  from  a  few  mintiUK 
to  half  an  hoiu*.  an  hour  and  a  half,  or  ovea  longer ;  and 
ID  one  cose  extending  to  throe  hours  aiid  throe-<|iiartors, 
■a  a  third  prolcmgod  sitting,  although  vitli  a  succoeBttil 
roBolt  and  reoox'ety.  Any  stich  extreme  duration  of  the 
operation,  is.  howoyor.now  rendered  quito  oxc«pUonal.  by 
the  mora  eflbotual  pulvcrixalion  of  tho  mono,  and  the 
s|)OC<ly  o\'«ctiation  of  all  fragmontit.  This  impn>vemeut 
has  boon  graduiUly  atiAinod  by  the  uko  of  better  con- 
stnuted  instnimenta.  and  by  gimter  facility  in  their 
manipiiUtioit. 

The  ohservations,  clmical  and  p&lliological.  a-hich  in- 
duced ProfoRsor  Bigelow  to  propow  thiti  innovation  upon 
ED  establiidicd  procedure,  vroro  not  in  themsolvce  new.  but 
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they  wcr«  first  read  by  lilin  in  quite  a  now  light.    In  his 
ovBr-mcmorablc  moaogriLpb  on  "  Rapid  Ijthotrity  "  0^78), 
ho  thus  trooes  the  coarse  of  ovonu,  aricr  tho  old  o|>cnu 
tion,  in  favourablo  cases,  and  also  when  death  onsucst,  as 
not  unfrcqiiontly,  from  oj'stitts.    "  As  a  rule,  thoro  is," 
he  observes,  "  little  difficulty  in  tlic  opcnition.     Tbo 
stone  IB  readily  cnught  nnd  broken  into  fragmentii,  of 
bvhich  A  four  are  pulverized;   a  largo-eyed  CAthotcr  is 
'ibea  Bomctimcs  introduced ;  a  little  sand  and  u  fow  bita 
of  stone  aro  washed  out ;  after  which  the  jintienl  h  kept 
<|uiet,  to  dixchargo  tho  remainder,  and  await  another 
•sitting,"      Under    favourable    circumstanceB.    such    an 
operation,  lasting  a  few  minutes,  is  not  only  sfrnplc, 
but,  if  skilfully  performed,  safe.     On  the  othor  Imnd, 
it  is  not  always  saHs.     It  may  happen,  that    during 
the    sucoeeding    night    the    patient    has    a   chill — not 
the  chill  of  Bo-callcd  urethral  fever,  which  sometimes 
foUowa  the  mere  passage  of  a  bougie,  and  which  is  of 
little  oonflequenco,  but  one  followed  by  other  symptoms, 
ytuch  as  tenderness  in  tlie  region  of  tho  bladder,  a  tjiiick- 
ened  pulse,  an  increasing  temperature,  and  the  frequent 
and    painful    passage    of   urine.     Then,  the    Surgeon 
vainly  waits  for  a  favourable  moment    to    repeat  his 
operation ;  it  becomes  too  evident  that  the  patient  is 
seriously  ill,  and  it  is  quito  possible  that  in  tho  course 
of  days  or  weeks  he  may  quietly  succumb.    An  autopsy 
discloses  a  variety  of  lesions,  some  of  thorn  remote  or 
obaotire,  others  of  more    obvious    origin;  and  among 
them,  not  the  least  common,  an  infliunod  bladtk-r,  upon 
the  floor  of  which  angular  fragments  and  chips  of  stone 
are  resting.    Such  cases  have  been  supposed  to  point  to 
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the  necessity  for  extreme  precaution.  But,  if  at  the 
tirst  operation  the  blndder' could  have  boon  oomplclcly 
ciiaembarrasscd  of  every  p«rlicle  of  stono,  even  u-ith  the 
risk  of  irritating  its  lining  mcmbruio,  wo  can  hardly, 
doubt  that  the  relief  would  then  have  boon  followed 
by  compAntUroly  ready  repair.  In  short,  it  is  difficult 
to  avoid  the  convictiou,  that  in  an  average  case,  damage 
to  the  mucous  membrane  is  as  likely  to  result  from  irri- 
tation by  angular  fragments  adtUfl  U>  the  injury  inflicted 
by  ftn  operation,  as  from  the  tiso  of  inRtnimenti  protracted 
beyond  tlio  usual  time,  for  the  entire  removal  of  a  stooe, 
if  this  result  can  be  accomplished." 

Guided  by  tlieso  conniderations,  lithotrity  having  been 
emancipated  from  the  limitation  previously  rccogmsed. 
as  to  tho  proper  duration  of  this  procedure,  other  re- 
strictions, with  regard  to  tho  suitability  of  tho  stuno  for 
such  oiieration,  have  since  been  dtRiegardcd.  'Vho  more 
prolonged  oiwmtion.  at  a  single  sitting,  has  already  led 
to  tho  removal  of  far  larger  and  harder  stooos  by  crunhing 
— involving  a  longer  ojieration,  than  was  considered  jus- 
tiflnblo  tmdor  the  fonncr  method  of  procoduro;  and 
tlicnco  a  proportionate  extension  of  lithotrity  to  cases 
which  would  have  boon  relegated  to  lithotomy.  But, 
in  thus  having  cxioadod  the  rango  of  lithotrity.  iho  in- 
atrumenlK  cmp1oyo<l — tho  lilhotritc  and  the  evacuator, 
appropriate  for  Bigclow"*  mothod,  arc  noccssarily  both 
much  lai^gor  and  faoikvier. 

It  is  hero  that  the  unqnalififd  advantage  of  this 
method  is  open  to  question.  Tho  cardinal  maxim  to  be 
observed  in  tho  practioe.of  liiliotrity  w  tho  avoidance  of 
any  source  of  irritation  to  tho  bladder  and  urethra  ;  and 


CBINAKY  CXLCDLDS— LlTHOTOMy  AND  LlTHOTBrrY.  SS5 


a  most  important  considorAtion,  therefore,  is  the  mechii- 
nicAiI  adftptation  of  the  instrument!),  in  point  of  size  and 
weight,  to  tho  refiuiroraents  of  the  operation — without 
dama!;7n^  the  uriunry  {xtssages.  Tlie  safety  of  lithotrity 
ia  dotonninctt — not  only  by  the  complete  evacuation  of 
fragmenta,  or  by  tho  more  or  loss  prolonged  employ- 
ment of  instrumonts,  when  skilfully  handled ;  but  ia 
inttuenc«d  also  by  tho  material  li^litiiess,  and  small  size 
especially  of  tlio  instruments  thomselvos.  In  probably 
the  majority  of  cases,  a  fltono  may  bo  cnishoil  and  com- 
pletely removed  from  tho  bladder  by  raeaiu  of  tho  ordi- 
nary lithotnto  and  evacuator.  Hut  in  the  case  of  lar^'OT 
and  perhaps  harder  stones  than  are  usually  subjected  to 
lithotrily,  instruments  of  corresponding  dimensions  be- 
come absolutely  necessary,  if  that  method  bo  adopted. 
Tho  Surgeon  must  then  choose  between  the  peril  of 
leaving  stone-fragments  in  the  bladdor — for  a  second 
or  thinl  sittinj^i  or  of  completing  the  operation  at  once, 
by  a  more  prolonged  manipulation  with  such  instrumcnia. 
Under  these  circumstances  much  will  depend  on  tho 
condition  of  the  urinary  organii,  chictty  with  leg&rd  to 
tho  absonoo  of  tntI:(mmat{on  of  these  organs.  If  tho 
prolonged  use  of  instruments,  and  of  targfr  size  than 
usual,  would  tend  to  provoke  acute  nephritis,  or  chronic 
cystitis,  or  entail  permanent  incontinence  of  urine — 
Bigolow'i*  method  of  Uthotrity  woidd  be  unwarrantable 
for  the  removal  of  calculi,  beyond  tho  size  and  consist- 
thut  have  Iiithcrlo  been  safely  dealt  with  by  tho 
inary  operation  of  lithotrity.  The  eonditioas  for  ope- 
ration miglit  even  be  preferable  for  lithotomy. 
The  question  which  ia  thus  raised,  as  to  the  eonse* 
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quenus  ontailocl  by  Bigolow's  method  of  lithotrity,  must 
bo  Icfi  U>  tho  results  of  futura  experienoe,  ttpociaUy 
diroclod  wiUi  rofcroncu  thoroto.  Nothing  short  of  n 
larger  number  of  cu«c«  thnn  thoso  in  which  most  men 
have  hitliorto  practised  tltus  opcrub'ou — say,  at  least,  lOO 
cases,  can  nfioni  sufficiently  ostcnsiTe  data.  Professor 
Higclow's  cases,  1 4,  nurabod  or  noticed  in  the  work  already 
cited,  aa  roprceontitig  idl  that  bad  been  done  by  )iim,  and 
utbor  operators,  up  to  that  liiiiu.  do  nut  touch  tho  que»- 
tiuQ  proposed.  Sir  H.  Thompson's  cases,  112,  as  men- 
tioned in  tbti  lost  edition  of  his  "  Locturos,"  would  supply 
a  suiQcieut  numerical  basis  for  tbe  purpose.  But  at 
p.  94,  vrhorc  tho  question  is  ndvurlcd  to,  this  authority 
speaks  only  in  a  general  way  respecting  the  less  frequent 
supervention  of  chronic  oystitia.  The  history  of  91  of 
those  coses  is  given  in  the  "  TnnsactioDs  of  tho  Intor> 
national  Medical  CongrcsB"  (1881);  but  tho  afior-ooose- 
quonces  of  operation,  with  r«g;ard  to  the  state  of  the 
urinary  oi^gans,  ore  not  definitely  st«tc<l ;  and.  indeed, 
tho  single-sitting  lithotrity  vrould  seem  to  have  been 
porforuicd  with  instruments  of  smollvr  sijto  tfaao  Bigo- 
low's.  Sir  II.  Thompson,  however,  specially  ncogniseii 
the  risk  consequent  upon  using  "  tlie  heavy  Uthouite 
and  tlio  large  evacuating  tubes  which  have  of  late  boon 
introduoMl  into  this  oountiy ;"  and  ho  further  states. 
"  that  tho  mcru  splitting,  for  it  is  net  diktation,  of  the 
urethra  and  neck  of  the  bladder,  which  sometimes  fol- 
lows the  introduction  of  such  insUumant«,  has  sufliced 
to  produoe  symptoms  often  distressingly  painful,  some- 
timos  obstinate  in  duration,  ocva^uonally  rat4U."  ("  Lec- 
turca,"  p.  94.)    To  avoid  any  such  risk,  he  would  reoom- 
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mend  whatever  prolongation  of  tho  procedure  may  be 
necessary,  for  complete  cnishinj;,  as  woU  as  evocuutioa 
with  rnnaiUr  ineimmenU ;  an  ovacualor  of  15  or  16 
English  {liumctor  being  employed  to  remove  the  debris, 
instead  of  Btgclow's  cvaciiator  of  Iaj);e  calibre — IK  to  20 
English,  or  28  to  31  French  size.  On  Lho  uthor  hand, 
the  alleged  advantage  of  such  an  instrument  ts,  that 
Qvaciiation  can  thus  be  completed,  with  incomplete 
crushing,  i.«.  by  »  l&ts  prolonged  use  of  the  lithotrito ; 
"  that  it  is  no  longer  cs-iential  to  pulverize  tho  fragment)), 
but  only  to  comminute  them."  (Bigetow's  "  Treatise," 
pi.  35.)  The  Surgeon  is  thus  placed  in  this  dilemma.  A 
large,  and  perhaps  hard,  calculus  can  only  be  complet^y 
removed,  at  "  one  sitting,"  by  means  of  large  instruments 
— used  for  the  purjiose  of  ooorsely  crushing  or  commi- 
nuting  the  stone,  and  freely  evacuating  tho  fragments — 
whatever  the  consequenoea  of  svnA.  imtnLmentaiisation 
may  bo ;  or,  if  iustnunonu  of  innallor  size  be  employed, 
it  is  then  neoeesory  to  pulverize  the  stone,  for  complete 
evacuiition  of  tho  powdered  ddbris,  and  this  may  involve 
an  indofinito.  and  probably  unwarrantable,  prolemgation 
of  the  procedure. 

Duly  cstiiiiatang  the  pretent  state  of  experience,  re* 
apocting  the  consequences  to  tho  urinary  organs,  it  may 
bo  unsafe  to  extend  lho  tmdeniuble  advantages  of  Hige- 
loir's  method  of  "single  silling"  lithotrity  to  calculi 
beyond  Uie  nvcrago  size,  which  wero  formerly  nimuvcd 
by  tho  old  method — and  oven  then  to  use  instrumontit 
of  oniy  a  modorato  size ;  and  that  stooos  of  large  uzc, 
ORpecially  when  of  hard  consistonce,  had  better  be  re- 
moved with  instnimonts  still  of  moderate  calibre,  and 
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by  "rcpcAted  MlUng»."  nccording  to  Ujo  old  method  of 
operation. 

In  otToringtlicsc  ronuirlcK,!  have  avoided  the  terms  "litho- 
Iftpftxy"  And  "rnpid  lithotrity."  liotli  are  inexpressivo; 
especially  llio  former,  and  the  procedure  cannot  properly 
be  called  rapid ;  seeing  Uint  tlie  single  sitting  is  sometimca 
continued  for  an  hour  and  n  half  or  more,  a  period  of 
longer  duration  than  the  total  of  the  several  Bittings  of 
a  few  minutes  each.  Tho  tornm  "  single  "  and  "  repeated  " 
lithotrity,  might  be  mor<<  appropriate.  For  tho  fiituro, 
lithotrity  shoidd,  however,  lo  practised  not  in  aooordanee 
with  any  doRnite  and  fixed  line  of  diRtinctimi  as  to  the 
number  of  "  sittings ;"  but,  while  tho  Surgeon  may  well 
bo  encouraged  by  Itigelow's  discovery  in  favour  of  moro 
prolonged  instninaontal  manipulation,  to  ccnnplete  tho 
operation  ai  a  aingto  sitting,  his  judgment  should  be 
guided  ahin  by  the  [KktJioIngical  conditions  affecting  the 
safety  of  lithotrity.  in  dotenuining  whetlier  one  or  more 
additional  sittings  may  not  be  tho  more  adviitable  pro> 
ccduro,  in  a  given  cam.  There  will,  I  think,  henceforth 
bo  every  dcfp«e  of  rapidity  practised,  in  completing  tho 
operation ;  between  that  by  a  single  atting,  and  tlio 
former  method  by  several  sittings. 

In  [)crforming  the  operation  of  Uthotrity  at  a  single 
■itting,  the  instruments  employed  are  of  the  same  kind 
W  thosu  used  in  the  old  operation  of  seveml  sittings. 
But  tho  tilhouito,  tho  aspirator,  and  the  evacuating 
catheter  or  evacuator,  are  modified,  in  order  to  complete 
tho  pnjcedure  both  willi  rcjfard  to  pulrcrizing  tho  whole 
of  the  stone,  and  emptying  the  bladder  of  all  the  frag- 
meats.    Two  lithotrites  may  be  required,  oitlier  or  both 
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being  nocflssoiy  in  tbo  operation.     A  strong  Itthntrite 
having  a  fiilly  fen«»trUod  femalo  bliulc,  for  cnishing  an 
UQiutially  luge  »Ioq«,  so  that  tho  lilntlw  shall  not  bocnmo 
impacted  with  dt5brl«,  and  a  smaller  Hthotrite.  having  a 
flat-Hoored  femalo  blado,  and  a  small  aperture  at  the 
angle  for  the  escaiw  uf  di'bris ;  this  instrument  being 
adnptod  for  criLihing  any  stone  of  moderate  aizo,  or 
lar^O'&ixed  fragmonts  produced  by  the  piUrerizing  action 
of  the  fciicstrutod  instrument    The  male  biado  of  either 
litbotritc  is  also  modified  ac<;ordingly ;  m  the  stronger 
lithotrito  it  is  deeply  notched,  for  the  production  of  such 
feagmentA  as  am  pass  through  tho  fcucstrutit  in  the 
feraalo  bbido^  but  in  the  smaller  Uthotrito.  tho  raaio 
blade  is  finely  serrated,  and  wedge-sljapod,  so  as  lo 
deliver  the  detritus  from  tho  sides  of  tbo  blado  in  tlie 
n«t  of  crushing.     Bigelow's    lithotrilcs  are  somowhat 
ditl'enmlly  tiuisbed,  to  answer  the  some  purposes,     'fho 
iiuuuinonts,  as  above  described,  and  which  I  havo  found 
to  work  admirably,  are  mode  by  Mcssnt.  Wci»s,  and  aro 
known  lui  their  "  Lilhotritcs  A  and  K"    The  as]>irator 
consists  of  on  india-rubber  bulb,  of  suflicient  aixe  to 
hold  four  or  five  ounces  of  water,  with  a  glass-bulb  re- 
ceiver for  8ton&-fragmenta ;  and  this  receptacle  is  placed 
at  a  right^angle   to  the  current  of  water  in  working 
the    aspirator,   whereby   the    fragments    aru   the    more 
readily  dropped,  and  seen  to  fall,  from  tho  rolum-strouni 
out  of  the  bladder.    An  evacuator,  such  as  shall  com- 
plct«ly  remove  all  fragments,  is  the  only  instrument 
peculiar  u>  Bigolow's  moihud  of  operation.    Hiis  instru- 
mont — a  son  of  catheter— may  bo  straight  or  somewhat 
curved  at  tho  di&lAl  end.  The  hitter  shape  passea,  I  think. 
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mors  easily  into  the  bladder,  and  also  evaouaU»  best. 
Various  sizes  may  be  required,  according  to  the  size 
of  Ow  fmgments,  and  the  quantity  to  be  evacuated.  A. 
graduated  series  of  eracuators  allow»  of  a  HuitAble  neleo- 
tion — up  to  25  and  31,  catheter  Boole  French;  or  15  to 
iO,  EngUsh  scale.  Number  IS,  English,  will  gonciully 
suffice  for  complete  ovacuation ;  and  it  is  preferable  to 
prolong  the  crushing,  in  order  thus  to  remove  a  Uaer 
detritus,  through  an  evacuator  of  moderate  size,  rather 
than  to  forcibly  dilate  the  urethra,  for  the  removal  of 
larger  fragments,  in  a  somewhat  shorter  period  of  opera- 
tion. 

The  following  general  directions,  aooording  to  my 
ex)>orionce,  are  worthy  of  attention : 

(1)  If  the  slono  bo  of  unusually  tarye  sizo — M  pre- 
viously meoAurod — or  of  hard  oonsistoncc — as  denoted 
by  the  clear  ring  olicitcd  on  sounding — then  iba  fiiU 
funestraled  lithotrite  should  be  used,  to  sHee  tod  break 
the  stone  into  large  fragments;  and  these  primary  fri^- 
ments  should  be  reduced  to  smaller  fragments  or  detritus, 
by  means  of  the  non-fenentrated  or  crushing  lithotrito. 
The  one  lithotrito  could  not  finish  the  reduction;  the 
other  lithotrite  could  not  begin  this  process,  without  the 
risk  of  impaction,  or  oven  broaking  the  instrument;  bat 
will  eflectiiftlly  rcduco  the  fragment*  to  such  detritus  as 
am  be  removed  by  an  evacuator  of  moderate  size. 

(2)  An  evacuator — 15  or  16 — having  boon  introduced 
into  the  bladder,  the  aspirator,  filled  with  water,  is 
attached  (Fig.  :)1).  In  working  the  apparatus,  the 
eraoaator  should  be  kept  with  the  aperture  in  the  end 
appermool;  the  return-current  produced  by  the  aspirator 
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wilt  bnng  the  frftgmonbi  down  towuxls  tho  apcrturo  in 
tho  ovAciuitor,  nitlicr  Limn  draw  thorn  from  licucuth. 
Ak  the  frngmenbt  booomo  fewer,  a  sli^'ht  dipping  of  tho 
evacuntor  will  tend  to  increase  th«  discharge. 

(3)  The  impaction  of  a  frAgra«nt  n-ithin  tho  »porturo 
or  canal,  of  the  evacuator,  will  be  indicated  by  tho  tudia- 
rubber  bulb  of  tJie  aspirator  suddenly  censing  to  expand 
with  the  return-current.  Then,  a  more  forcible  and 
jerluDg  compression  of  the  bulb  may  eject  the  fragment 


Fra.  «1. 


into  the  bladder,  and  thus  clear  tho  cvacuator.  Should 
tho  channel  bo  absolutely  blocked,  it  will  bo  noccssary 
to  withdmw  tho  instrument,  and  clear  with  a  styfct. 

(4>)  In  the  course  of  operation  on  a  large  atono,  it  may 
be  advantagoous  to  crash  and  ovacuato,  alternately,  two 
or  tliruo  times ;  thus  relieving  the  bhiddor  of  fragmontx 
produced  by  a  first  crushing,  and  making  mure  room  for 
working  tlio  lithotrito.  when  reintroduced, 

(5)  Towards  the  completion  of  operation,  as  shown  by 
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ihc  dropping  of  a  fraf^cnl  only  now  (ui<)  then  into  the 
roooivur,  the  bulb  hiid  better  be  worked  less  forcibly,  with 
short  eomproeeivo  Jerkit,  ami  only  partly  emptying  tho 
bulb ;  80  that  the  tittle  remaining  dctritun  in  tho  bladder, 
not  being  dispersed  for  frum  the  end  of  tho  cvaciuitor, 
will  the  more  readily  be  caught  in  the  rotum  cuttodL 

(6)  To  detect  the  last  fragment,  hold  the  evacuator 
lightly  between  tlie  tliumb  aud  forefingor  of  tho  loft 
band,  and  watch  whether  any  slight  np  ngaiust  tho 
instrument  can  bo  felt  or  heard,  in  the  short  rotum- 
current  of  the  aspirator  i  or,  two  or  throe  ftdl  com- 
pressions of  the  bulb  may  bring  down  a  small  frag- 
ment, and  produce  n  tinkling  rap  on  the  evaeuator, 
which  could  not  have  been  detected  by  a  less  forcible 
return-current.  The  hollow  tube  of  the  evacuator  soems 
to  act  Uko  a  stethoscope  in  tlio  bladder ;  and  I  taxtcy 
givea  more  correct  intimation  of  what  is  going  on  in  that 
cavity,  than  docs  tho  latter  instrument  aa  to  tho  more- 
menta  of  intonifU  organs. 

(7)  In  couohnliiig  tho  operation — when  not  a  siogle 
particle  of  stone  o».-ii]>os  into  tho  receiver,  nor  a  single 
np  against  tho  ovacuator  can  be  produced  by  aspiration, 
and  thus  tho  detritus  is  apparently  all  romoTod— it  may 
be  W  well  to  sound  the  bladder.  For  this  piir]>(»o,  the 
STACUitor  iuself  is  most  serrioeabte ;  by  detAching  it  from 
tho  as{>irator.  Any  small  fr^mcnt,  thus  discovered, 
can  then  at  onoo  bo  withdrawn,  by  reconnecting  the 
aspirator.  Somotimea  this  discovery  can  bo  made  more 
readily  by  tho  freer  mcvomcnts  of  on  ordinary  sound  in 
tho  bladder;  but  thb  instrument  docs  not  convey  the 
rap  or  cUck  of  a  fimgment — at  least,  to  my  ear — bo 


VRINABY  CAIjCULUS—tlTUQTOMV  A.VD  UTHOTRITY.   S38 

cloArly  OS  the  hollow  motallic  evncuator.  A  short,  flat- 
bkdeil  liitiouito  will  oiiublo  iho  Surgoon  to  ^sjioso  of 
toy  icnuuoin^  bit  of  stone  which  cannot  bo  at  onco 
wpiifttod. 

Lithotrity,  as  thus  perfomiod,  may  require  no  after- 
treatment.  Theru  being  no  more  stone  left  as  a  source 
of  vesical  irritation,  and  no  subboquent  introduction  of 
iniitrunienls,  the  bladder  usually  recovers  itself  spoodJly, 
and  tlie  patient  is  well  in  a  week  or  t<!n  days.  Hut  in 
adverse  cases,  the  picture  may  be  reversed ;  and  the  patient 
luB  to  undergo  the  same  ri^s  which  ore  cnloiled  by  the 
operation  when  pcrfuniied  gradually,  ai  several  sittingx. 
It  behoves  thu  Surgeon,  therefore,  to  bo  watcliful ;  for  he 
may  have  to  encounter  tho  dangers  of  severe  rigors, 
troublesome  haemorrhage,  acute  or  chroatc  oyntitis, 
retention  of  urine,  and  pyelitis  or  ueplinlis.  Under 
these  oircumstances,  the  treatment  will  be  tite  same  as 
after  tlie  old  method  of  operation,  and  the  resources  of 
experience  may  be  equally  taxed  to  the  titmoiL 

Litho^it}/  in  VhiUlrcn  is  attended  with  certain  dfffi.- 
euUies,  whieh  as  objectionH  to  this  mode  of  operation  at 
ftD  early  period  of  life,  should  not  be  overlooked.  The 
small  size  of  tho  urethra,  and  irritability  of  the  bladder, 
are  unfavourable  to  tho  free  working  of  tho  lithotrite ; 
while  the  dilatability  of  the  neck  of  the  bladder,  which 
is  the  loost  dependent  part  of  tho  organ,  and  unobstruoted 
by  proHtatic  devotopmont,  allows  of  tho  impaction  of 
fragments,  even  of  some  siza  This  dilHculty  in  increased 
by  spasmodic  contraction  of  the  bladder,  to  which  a  child 
with  stone  in  almost  alwap  subject  An  unu.-sthutic  will 
idlay  spasm  during  Uthotrity,  but  the  attacks  recur  aftetv 
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wtfds.  ForitoQitu  aIm,  wliich  mnly  occurs  after  lithtv 
trity  in  lulultK.  miuC  bo  roinombonxl  as  a  not  uncommon 
conscqiMmco  at  an  early  period  of  life.  Small  uud  8oft 
Btones  are  most  suitable  for  tlio  operation;  and  it  has 
been  practised  occasionally,  and  with  succes-s,  by  Civialu, 
and  other  Surgeons,  both  in  male  and  fomalo  ohildion. 
Uut  the  great  success  of  lithotomy,  in  young  subjects, 
has  brought  this  operation  into  a  far  more  etttablished 
repute. 

ReatUta  of  LUkotniy,  and,  aa  wmpared  with  Liiho- 
tvmy. — UnquOBtionably  the  accumulating  results  of  ex- 
perience in  lithotrity  load  to  the  conclusion  tliat  a  far 
larger  proportion  of  cases  can  fairly  be  submitted  to  this 
method  of  treatment  than  was  formorlysupposod,  uuiteod 
of  to  lithotomy.  Takinjj  the  average  mortality  of  litlio- 
toroy,  nt  all  ages,  as  1  in  7,  8,  or  9,  litbotrity  can  show 
the  far  lower  death-rate  of  1  in  12,  in  l.l.  or  in  25 — only 
4  per  cent  This  is  the  outcome  of  experience  gathered 
from  the  largest  collections  of  cases,  in  the  hands  of 
Clviole.  Sir  R  Brodie,  Mr.  Crichton.  Sir  W.  FerguseoD, 
and  Sir  H.  Thompson.  Thus,  when  first  practised  in  this 
country,  the  results  of  Sir  I).  Brodie's  1 15  cases  showed  a 
mortality  of  somewhat  loss  than  \  in  12j  ;  whereas  the 
mortality  of  lithotomy  Ls  about  1  in  7.  or  even  as  high  as 
1  in  4A,  Civiale's  cases  of  lithotrity  in  one  year — 1802 
— omounted  to  45,  about  hb  annual  average.  Of  these, 
8  were  partially  cured ;  and  the  operation  was  succofioful 
in  all  the  remaining  37,  but  1.  Hie  same  distinguished 
hthotritist  states  that  hia  total  mortality  in  59  L  opera- 
tions was  14  deaths, or  only  1  in42'2).  But  this  general 
ivvnJt  has  been    much   criticitiod.    Sir  U.  Thom[)6on's 
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largo  mrios  of  caaes  having  beon  more  cloarly 
<"  Med.  Chir.  Trans.,"  1870).  they  aflbrd  more  truslwoithy 
evidence  of  the  mortality.  From  on  Analysis  of  tbe  first 
184  conseciitivo  cases  of  litiiotrity  in  the  adult,  it 
appears  that  the  deaths,  reckoning  every  kind  of  casualty 
following  the  operation,  wero  12,  showing  the  rccoverios 
to  be  93  per  cent. ;  but,  omitting  5  ca.so3  of  death  from 
previous  discsfie  of  the  bla^lder  or  kidneys,  and  thua 
leaving  7  deaths  from  operation ;  tlie  recoveries  amounted 
to  96  per  oenL,  and  the  niorlality  to  only  4  per  cent. 
Mr.  Cnohton  has  porformod  lilhotrity  in  122  cases  with 
only  8  doalhs.  or  less  than  1  in  15.  Sir  W.  Fergusson's 
experience  extends  to  271  cases  of  stone,  of  which 
number  217  wore  in  adults;  110  were  submitted  to 
lithotomy,  with  a  mortality  of  3S ;  wlioruas  of  109  treated 
by  lithotrily.  only  12  diod.  These  results  are  more 
valuable  th:tn  tlioso  of  Sir  U.  ThompHon,  who  has  pub- 
lished onli/  his  scries  of  Uthotrity  cases ;  thus  withhold- 
ing tlie  re({uisite  data  for  a  comparative  estimate  of  tho 
two  oi>erations,  and  us  performed  by  tho  same  operator. 
Hr.  Charles  Hawkins  has  collected  the  results  of  all  tho 
canes  of  stone  in  tbo  bladder  admitted  into  the  Ixindon 
Hospitals  (excepting  the  Hosjiital  for  Stone),  in  the 
years  1802-63,  The  total  number  of  patients  was  177. 
comprising  86  children  and  91  adults;  of  the  whole 
number  it  would  appear  that  only  32  were  treated  by 
lilhotrity,  while  139  imderwent  lithotomy — tho  remain- 
ing 6  cases  nut  having  been  submitted  to  thither  operation. 
Considering  tbe  relative  mortality  of  the  two  operations 
— so  lughly  in  favour  of  Uthotrity ;  tho  small  proportion 
of  cases  submitted  to  this  operation  would  scarcely  seem. 
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judiciouK,  OTon  at  that  period.  At  the  Royal  Free 
UuHpital,  it  is  true,  tbo  7  cases  of  stono  in  the  two  yoars, 
all  underwent  htbotomy ;  but  then  they  were  ail  cascft  iu 
children. 

Selection  of  Operation. — I-ithotomy  or  LrrHOTBmr. 
— Tho  practicAl  imporlanoo  of  a  judicious  selection  of 
coses  for  uiihor  oi>uration  a  well  enforced  by  Civiale's 
sUktistical  n»ulte,  iu  regard  to  aII  tho  calculous  patimta 
on  whom  ho  operated,  in  one  way  or  tho  otbor,  during 
a  period  of  twenty  years.  The  total  number  beiog 
8;i-'s  cases  of  stono  in  the  bladder ;  only  aiH  weru  (it  cases 
for  lithotrity;  290,  or  mora  than  one-third,  were  not  c^ie- 
ratcd  on  by  this,  mol bod ;  and  of  the  last  3^2  cases  in- 
cluded in  thisliHt,  2-il  were  litbotritized,  leaving  91  vhiob 
wore  coQ»dered  unlit  for  that  operation.  Of  the  91  cases. 
23  woro  litbotomizod,  and  in  8  others  the  two  operations 
woro  coijiliiiiixl,  making  a  tola!  of  36  cases  eubjocuxl  to 
Utbotoiny ;  and  of  which  Civiolo  lost  1&,  or  exactly  one- 
half! 

Bcariitg  in  mind  the  ftvotaf[e  idatire  mortality  of  theso 
two  oponuions,  it  should  also  bo  remembered  that  tboir 
Bofety  varies  conudorably,  according  to  tbo  conditions 
which  Khould  regulate  the  Surgeon's  judgment  in  tho 
selectioQ  of  operation. 

The  eorulUioiis  in  question  have  reference  to— (1)  Tho 
Ktate  of  the  uriuAry  organs,  and  of  the  bladder  and 
kidneys  in  particular;  (2)  the  general  health  of  the 
patient,  and  as  connected  with  age ;  (3)  the  nature  of 
the  calculus — as  to  me,  density,  shape,  utuation,  and 
number. 

When  the  bladder  is  hoaliby,  and  tho  kidneys  free 
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from  disease,  especially  with  regard  t«  albuminous 
urine ;  the  (^cru]  henlth  not  dotcriomled ;  and  tha 
fimnJl  stone,  and  frinble— nil  the  conditions  confiur  in 
favour  of  lithotrity,  The  opposite  conditions  are,  of 
course,  unfitvourftblo  in  a  greater  or  less  degree,  and 
would  indicate,  proportionately,  the  preferable  choice  of 
lithotomy. 

(1)  The  conditioas  of  the  urinnry  orga-na  relate  to 
the  bladder,  kidneyi*,  ])rostate,  and  urethra.  As  mora 
or  less  unfavourable  may  be  mcutlouod,  an  irritable  or 
influHimatory  state  of  the  bUidder,  or  an  atonic  state,  or 
an  byportrophiud  bladder  of  diminished  capacity.  lliO 
Utter  etat©  is  not  untruquently  associated  with  extreme 
irritobihty  of  the  bladder,  thus  further  contracting  its 
cavity.  Chrwiic  cystjiis,  and  especially  of  a  purulent 
character,  is  a  more  unfavourable  condition  for  operation 
than  acute  cystitis ;  which  is  nlao  comparatively  rare. 
But  the  significanoo  of  cystitis  in  relation  to  lithotrity, 
dependii  very  much  upon  whether  the  former  bo  the 
cause  or  the  eflect  of  calculous  formation.  Moreover,  a 
stone  consequent  on  cystitis  is  usually  phosphatic,  and 
being  therefore  soft  and  friable,  it  yields  readily  to  the 
lithotrite.  An  atonic  state  of  the  bladder  tolerates  the 
use  of  instruments,  but  may  pcnuit  the  retention  of  frag- 
ments. Dis(?ase  of  the  ki(lnei/»  of  a  ne])liritiv  or  dcycno- 
rative  charnclcr,  attended  with  morbid  states  of  the 
urine,  are  specially  unfavourable.  Hence,  casts  of  the 
tabes  or  blood  in  tho  urine,  and  the  appearance  of  albu- 
men to  any  amount,  as  pcreistont  albuminuria,  contra- 
indicate  the  performance  of  lilhotrity.  Enlargement  of 
the  prostate  is  in  itaelf  only  a  mechanical  objection  to 
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the  oporation ;  the  stone  often  being  lodged  in  a  dc 
pretvtion  behind  the  enlarged  gland,  and  not  easily^ 
accessible  to  the  lithoirite.  KuIargomeDt  of  tlio  middle 
lobe  mora  espociaUy,  diminishes  tho  ca[>iicity  of  the 
bladder,  deepens  its  floor,  and  tonds  to  conceal  the 
stone  in  a  cavity  behind  the  gUnd.  But  an  vulatged 
state  of  the  prostate  is  often  ossoctatod  with  more  or  len 
chronic  cystitia.  and  occurs  niontJy  io  advanced  Ufa 
Tumours  ia  tho  bladder  may  ofTor  considerable  mechanical 
difliciilly  to  Itttiotrity ;  but  according  to  Civiale's  ex- 
perience, the  operation  will  be  justifiable  when  the 
tumour  is  small,  not  very  semitive,  nor  liable  to  bleed, 
and  tho  stone  ia  »inal)  and  friable,  so  that  the  completion 
of  litliotrity  ix  not  likely  to  be  prolonged  by  an  imuHiial 
number  of  sittings.  Stricture  of  the  urethra,  or  an  irri- 
table state  of  the  passage,  will  obtitruct  the  introduction 
of  tho  Ulhotrite,  and  retard  the  discharge  of  detritus ; 
and  even  if  cured,  might,  bo  attended  with  a  further 
dogieo  of  ehronio  cystitis  than  would  he  advisable  for 
Uthotrity. 

(2)  The  conditions  of  the  general  health  which  are 
unfavourable  for  Uthotrity,  cannot  be  clearly  delined ; 
they  comprise  chidty  a  deranged  stAto  of  the  digestive 
organs,  with  loss  of  flesh  luid  slrongth ;  nor\*oii]t  dopros- 
sion  ;  and  rvcurriog  febrile  attacks.  But  in  1H4  consecu- 
tive cases  operated  on  by  Sir  H.  Thompson,  in  the  adult, 
"  many  "  of  the  patients  were  of  "  very  feeble  health  and 
constitution  ",("  Hed.  Chir.  Trans.,"  1870).  Disease  of  a 
Vital  organ,  as  of  tho  heart,  which  might  endanger  life  by 
oporation,  and  which  must  perhaps  prove  fatal  at  no 
dbtont  [>oriod,  would  of  course  present  circumstances 
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that  might  rontlor  Uthotrity,  or  any  aerioiia  operation, 
unjiistifiablo. 

Ar}e  is  Mgnilieimt  in  its  relation  to  tho  accompanying 
State  of  the  bladder  and  the  health  of  tho  patient.  In 
childrtn,  the  diaincter  of  t]ie  urethra  is  Hmall ;  the  antero- 
posterior diameter  of  the  bladder  is  short ;  tho  orgim  is 
irritable,  and  its  neck  la  very  dilatable,  a  poLuHarity 
which  favours  the  impaction  of  tho  fragiuout^;  wliilu  tho 
indocility  of  tlio  child  is  a  groat  difficulty  in  purrormiag 
lilhotrity,  especially  when  repeated  sittinjp  are  nocoasary. 
Tliis  latter  difficulty  can  bo  overt- omo  by  chloroform ;  but 
the  undeveloped  condition  of  the  gouito-uriuary  organs 
before  the  age  of  puberty,  renders  the  operation  neither 
an  easy  nor  a  safe  one.  On  the  other  hand,  hthotomy 
is  singularly  successful.  Nevertheless,  if  lithotrily 
(iiminishes  the  mortality  in  adults,  it  slioulc],  n.s  Mr. 
Coulson,  sonr.,  observes,  have  a  still  greater  influenoo  in 
reducing  tho  comparativo  mortality  when  applied  to 
ohildrcQ ;  in  whom  the  urinary  organs  are  in  a  healthy 
condition,  and  because  the  number  of  deaths  in  lulutta, 
after  crushing  tho  etone,  Ls  greatly  increased  by  tho  state 
of  tho  urinary  organs  at  that  period  of  life.  Sir  W.  For- 
gii«8on.  Mr.  Curling,  and  other  8ui^eons  in  tho  London 
Hospitals,  have  performed  Uthotrity  in  children,  and  with 
not  unfavourable  rosulta.  In  cidvaneed  perioda  of  lift 
and  old  age,  the  ttritablo  state  of  tho  gonito-urinary 
organs  forbids  Uthotrity.  Exooptional  cases  of  successful 
'results  have  been  mot  with ;  Sogolas  havuig  lithotritizod 
14  octogenarians,  without  losing  1;  and  97  septua- 
genarians, with  the  loss  of  only  2.  Of  Sir  H.  Thomp- 
son's lS4i  cases,  tho  mean  age  was  no  less  than  sixty-ono 
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yean;  46  n-oro  seventy  ycArs,  and  upwards;  the  oldest 
WM  eighty-four  ^-ears ;  whorefls  only  3  were  below  Uiirtj 
yeaw,  uud  the  youngest  wbs  twonty-two  yeiirs  old. 
Lithotomy,  on  tlie  other  hiind,  is  very  fntat  in  agod 
ponoDS,  although  very  successful  in  children. 

(3)  The  ctlcitlas  itself  has  nit  important  influence  mib 
relation  to  litholrity,  mora  than  to  Ittbolomy.  A  lurge 
Rtono  is  tinfavourablo  for  crushing,  owiu^  to  tlic  number 
of  fragments  in  the  bladder  and  tlie  continued  diHcharge 
of  detritus  through  Uio  urethra,  and  the  ncoosstty  for  a 
more  repeated  performonco  of  tlra  operation.  Tlie 
bladder  should  be  proportionately  healtliy,  a  condition 
not  of^en  co-existing  with  a  largo  slx>ne.  It  is  generally 
admitted  that  a  stone  about  the  size  of  a  tlate  or  amall 
efxtitnul,  and  corresponding  to  somewhat  less  than  an 
ounce  in  weight,  is  always  suitable  for  UthoUity;  oil 
stones  of  an  ounce  weighty  and  iipwan!,  being  reserved 
for  lithotomy.  A  stone  of  this  size,  and  weight,  may  bo 
e*sity  dbicovered  by  sounding.  In  Sir  IL  Thompson's 
practice,  lithottity  has  never  proved  fatal,  when  the  stone 
was  no  Urger  than  a  Ninall  nut ;  hut  the  rate  of  mortAlity 
risoB  with  the  increasing  size  of  the  stone,  above  that  of  a 
mnall  chestnut.  Bigelow's  metliod  of  "  rapid  "  lithotrity 
will  probably  lead  to  an  extension  of  the  operation  to 
stones  of  larger  size,  without,  perhaps,  additional  risk  to 
life,  or  evil  consequoiictis.  A  hard  stone  yields  shaip. 
angular  fragments,  verj-  irritating  to  the  bladder.  A  largo 
and  also  hard  sione  may  bo  itaid  to  conttn-indtcato  litho- 
trity. But  a  soft  or  friablo  atone,  even  of  largo  aizo,  is  not 
an  unfavourable  kind  of  calculus.  Henco,  the  chemical 
nattuti  of  the  calculus  has  some  relation  to  lithotrity; 
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Mhun  uric  add  calculi  which  ting  when  fttnick  wiUi  the 
soond,  and  oxdate  of  lime  or  mulberry  oalcuIuN,  are  not. 
readily  crushed ;  whereas  phosphatic  calculi  ore  enaily 
brokon  down.  Some  indicfttion  an  to  the  nature  of  the 
Etonc  wil]  bo  given  l)y  th«  kind  of  deposit  iti  the  urine. 
or  by  microscopic  ox  ami  nation.  The  dtH'urent  consist(.nica 
of  the  two  latt«T  Itindii  of  calculi,  iii  thoir  rcktion  to  litlio- 
trity,  ix,  however,  a  conxidcraiiou  more  than  coimlor- 
^balancod  by  the  stoto  of  tho  urinary  organs;  in  tho 
>xalic  acid  diathesis,  these  orgoos  being  comparatively 
beftlthy ;  ta  regard  to  phosphatic  calculi,  equally  un- 
lieallby. 

The  lomaining  poculiaritien  connected  with  stone  in 
the  bladder,  present  mechanKal  ditliculties  chiefly,  m 
lielating  to  the  eeloction  of  tho  operation — lithotrity  or 
lithotomy.  Thus,  tlio  irrcyuUtr  sliapr  of  a  slono  oifcrs 
A  difficulty  in  seizing  it  with  tho  lithotrilo.  Bui  similar 
di£BcuUy  is  oxpcricQoed  in  seixiug  with  tho  lithotomy- 
forceps,  and  there  is  tlie  additiotial  dilUoulty  of  oslrac- 
tioD.  The  situation  of  a  iitone  may  render  it  itiacces- 
sible ;  as  when  lodged  in  a  pit  behind  an  enlarged 
prostate,  above  the  puboa,  or  oncystod  anywhere  in  the 
wadlfl  nf  the  bladder.  It  may  then  bo  almost  t^uolly 
hard  to  get  at  in  oilher  operation.  A  single  stone  is 
more  suited  than  several  valouli  to  the  performance  of 
lithotrity,  and  of  lithotomy  alxo.  Kut  the  time  noHtisary 
for  the  operative  procedure  of  crushing  must  be  taken 
into  aocount  The  presence  of  several  calculi  is  not  im- 
favourable  for  the  operation  of  lithotrity,  provided  only 
they  be  small  and  ttofV  Civiale  opomlcd  with  success  in 
a  case  whore  the  bladder  conbuned  40  calculi.     The 
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qiinntity  of  di^bris  inAy,  however,  bo  more  Uian  eqtuTalent 
to  that  of  a  very  ioi^  calculus — oq  important  consider- 
ulioa 

The  eJigmical  eoTt^Mmtion  of  calculi  submitUd  to 
litliotrity  !uui  %'Ariod ;  ull  kiiicls  of  calculi  having  been 
crushed,  but  perhaps  chiefly  those  of  uric  acid  and  the 
uratoB.  TJiu*,  of  Sir  U.  Thompson's  cases :  122  wero 
uric  acid,  and  the  urates;  16  were  miied ;  40  phos- 
phatic ;  4  oxalate  of  lime ;  I  pure  phosphate  of  lime ; 
and  I  cjfrtic  oxida 

Besides  the  conditionii — as  relating  to  the  urinary- 
organs,  and  the  general  hpnlth  of  the  patient  with 
perhaps  the  nature  of  the  calculus — which  are  un- 
lavourable  for  lithotrity,  the  oonscienUous  Surgi>oa  will 
do  well  to  take  into  consideration  also  bis  own  titoess,  oh 
the  operator. 

in  skilful  handa,  and  with  lai)^  experience  of  the 
ujiorution,  lithotrity  may  be  safer  Uian  lithotomy — 
equally  veil  performed.  Dut  the  vast  majority  of 
Practitioneni,  having  only  a  limited  experience  of  stone 
in  tho  bladder,  must  still  continue  to  practise  the  latter 
operation.  As  an  excellent  tiUioteniist  in  the  provinces 
remarked  to  me.  "  A  hthotritist  should  always  have  liiit 
band  in  work."  In  short,  a  good  lithotomy  is  hetter  for 
the  patient  than  an  indiflferent  hlhotrlty — whi^rein  tho 
openUien  is  unnecessarily  prolonged,  or  incompleted. 

llten  again,  the  detection  of  a  small  stone  impUcs  a 
practised  hand  in  sounding ;  and  thus  an  operation  may 
not  liu  performed,  until  the  stone  having  groft-n  to  some 
size,  its  removal  firom  the  bladder  would  then  bo  accom- 
fiishcd,  by  the  same  operator,  better  by  cutting  than  by 


URINARY  CALCULUa — LITHOTOMT  AND  LITHOTBITT.   243 

B  crushing  operation,  and  which  involves  the  finding  of 
the  last  fragment 

These  considerations  affecting  the  practice  of  htho- 
tomy  and  lithotrity,  in  the  hands  of  most  Surgeons, 
render  it  doubtfid  whether  the  latter  will,  or  should 
ever,  entirely  supersede  the  former  operation  ;  although 
I  see  that  Sir  H.  Thompson,  in  the  last  edition  of  his 
"Lectures,"  expresKos  a  confident  opinion,  that  in  the 
course  of  time,  lithotrity  will  come  to  be  the  exclusive 
practice. 

The  fitness  of  the  operator  must  have  something  to  do 
with  the  very  different  mortality  of  the  operation  in  the 
hands  of  even  professed  Uthotritists  ;  allowing  for  a  more 
or  less  judicious  selection  of  cases.  Taking  the  conditions 
respecting  the  fitness  of  operation  into  account,  as  much 
affecting  the  resultant  mortality,  it  would  not  be  &ir  to 
compare  the  practice  of  Uthotritists  in  less  than  a  largo 
series  of  cases — say  100  eases — in  the  hands  of  each  ope- 
rator. The  relative  mortahty  will  be  seen  to  range  from 
1  in  17  to  as  high  as  1  in  5.    Thus : 

CASBS.       DEATH8. 

Sir  H.  Thomp!i"Ti   ...  291  ...  17  -  1  In  17-11, 

Dr.  Keith 122  ...  8  -  1  ID  16-26. 

Mr.  Cricbton         ...122  ...  8  -  1  In  1626. 

Sir  R  Brodie         ...  IIG  ...  9  -  1  in  1277. 

Leroy          118  ...  11  -  1  la  10-5S, 

SirW.  FargtUBon  ...  109  ...  12  -  1  in    9-08. 

Dr.  lyADchJch         ...100  ...  13-1  in    7-69. 

PorU           133  ...  24-1  la    6-S4. 

In  concluding  our  comparative  estimate  of  lithotomy 
and  lithotrity,  we  must  consider,  not  only  the  unfavour- 
able conditions  for  the  crushing  operation,  which  can  be 
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for&Ken  by  cxnmimitioa  of  tho  pationl,  nnd  ntso  tho 
aptitudo  of  Uio  oponttor,  acconling  to  his  skill  aud 
cxperienco,  for  performing  this  operation  irith  ovon 
greater  risk  than  litliotomy,  undor  thom  circumstance*), 
or  of  ^ving  the  pntienb  the  bonofil  of  c\-on  iho  groutor 
safety  from  Uthotrity,  in  favoumblu  cases ;  but  it  occa- 
feioually  happens  tliat  tho  tmfavouiablo  iiatura  of  a  caso 
in  disoovered  only  a/ler  attempting  lithotrity — thereby 
necessitating  the  subseqiiont  recourse  to  litliotomy — 
n-ith  the  additional  ri.sk  entailed  by  this  unforoMon 
procedure :  and  lastly,  the  relative  liability  to  tho  recur- 
rence of  stone — and  thence  an  abortive  operation,  must 
be  reckcHied  as  a  most  important  factor  in  dotcrmimog 
tho  compaiativo  merits  of  tho  two  methods  of  operation 
for  removing  stono  from  tho  bladder.  But  this  brings 
us  back  again  to  tho  dexterity  of  tlio  operator  in  finding 
the  loat  fragmonL 

Lithotomtf  after  lithotrity  must  bo  resorted  to  under 
cortaiD  oxooptional  circumstances.  Itiit  the  propriety  of 
submitting  a  patient  to  tho  double  risk  of  two  oporoUoDs. 
either  nf  which  may  be  of  serious  consequeDoe,  and  which 
aix!  perfonned  almost  in  succession,  can  be  sanctioned 
only  by  two  orders  of  facta :  that  tho  one  operation — 
lithotrity — gives  rise  to  symptoms  which  would  render  it 
apparently  impossibla  to  completo  this  procedure,  even 
by  repoated  sittings,  without  perilling  the  patient's  life ; 
and  that  the  other  oporation— lithotomy — olTere  the  only 
means  of  relief,  and  with  loss  companitivo  <langer.  Tho 
imfavournblo  K>*mptonui  may  rolato  lo  tho  blaitder— ex- 
rcssivo  irritability,  or  contraction,  forbidding  the  usa  of 
the  iitholtius,  aspocially  if  in  addition  tho  stono  is  of  large 
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■ize  and  hard  consistence;  or,  that  with  oonAtitutiontd 
aymploma  of «  dwigervus  character,  tho  cuntinuod  uro  of 
the  lithotrito  might  provoke  »oino  pnMixisting  organio 
disease,  piurUctilarty  of  the  kidney.  In  either  ease, 
lithotrity  should  not  be  continued,  and  rocourse  may  bo 
had  to  lithotomy  witit  advantage ;  tho  median  operation 
being  often  eligible,  in  such  cases,  for  tho  removal  of 
-fragmenUi. 

The  results  of  lithotomy  as  a  resource  after  lithotnty, 
have  on  the  whole  been  encouraging.  Of  28  cases  by 
Civialc.  10  recovered,  and  9  died-  Of  12  cases  by  Souber- 
bidle.  10  reeovon^ ;  tlio  remaining  S  deaths  showing  a 
mortality  of  1  in  G,  or  not  higher  than  the  average  death- 
rate  of  certain  series  of  lithotomy  cases,  without  proviou* 
lithotrity.  But  a  more  extended  oxperionoe  might  not 
confirm  thia  satisfactor)'  estimate. 

LiUuttfiptic  LUliotamy — so  designated  by  Malgaigno 
— ia  the  combined  operation  of  lithotrity  with  lithotomy, 
whether  the  lateral  or  the  median  operation.  In  con- 
junction with  a  median  incision,  for  entering  the  bladder, 
litliotrily  i.s  known  as  "  penncal  lithotrity;"  but  this  pro- 
cedure ns  thus  described  by  Dolbeau  \b  not  the  combi* 
oation  of  the  median  operation  with  crushing.  The 
oxtemal  incision  is  mode,  as  for  tho  former  opcrn- 
tion,  in  tho  middle  line ;  then,  the  membranous 
urethra  only  ia  opened,  and  the  prostatic  urethra 
with  the  vesical  neck  is  gradually  dilated  by  means  of  a 
tiix-bladcd  dilator,  and  a  crushing  forceps  introduced 
tQto  tho  bUddcr  to  break  up  the  stone.  I  know  of 
no  circumstances  where  perineal  lithotrity  can  be  justi- 
fiftbly  subetituted  for  ordinary  uretliral  lithotrity — per- 
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formed  wiUiout  tho  ftUp«r-iuldition  of  a  cuttiog'OpeiatioD 
—in  iho  tirst  insUuice  ;  and  lithotrity  a»  combioed  wilb 
lithotomy  can  only  be  necessary  whcru  tbo  stoiio  is  too 
Urge  for  removal  in  the  lateral  operation,  by  biliit«nil 
socljon  of  thu  prostate,  not  to  bruiso  tbo  neck  of  tho 
bladder  "lit  oxtmctton.  Nor  have  tho  results  of  puriuual 
hthotrity  hitherto  been  oocouraging ;  boint;  about  double 
that  of  urotliral  hthotrity,  and  quite  etfual  to  that  of 
lateral  lithncomy — without  having;  the  advantaf^o  of  the 
iroo  incieiion  for  the  removal  and  nubsequent  escape  of 
fragments. 

EIecubkence  of  Stoxe. — After  litliotrily.  a  recurronco 
of  calculus  in  the  bladder  is  about  fivo  Umos  more  fre- 
quent than  after  hthotomy.  This  far  greater  liabihty  to 
A  return  of  the  enemy  is  owing  to  the  difliciUty  of  dis- 
covering the  last  fragHMjnt,  or  of  cnituring  its  evacuation, 
even  by  Bigelow's  metliod.  As  resulting  from  constitu- 
tional predisposition  to  stone-formation,  recurrence  must 
haf^ien  as  often  after  either  method  of  operation.  In 
.Civiale's  practice  relapse  occurred  about  onoo  in  ovoty 
ten  cases.  Of  SQ  patients  on  whom  ho  performed 
Ijthotrity  in  1860,  10  had  been  previously  operated  on, 
and  etone  had  returned  In  Sir  U.  Thompson's  1S4  cases. 
a  second  operation  for  recurrence  was  performed  in  13 
onaoa.  In  no  instance,  however,  was  an  operation  of 
iitliottity  completed  by  lithotomy. 

On  the  other  hand,  after  lithotomy,  as  performed  by 
many  different  0}Xiratnra — in  tlie  Hospitabi  of  Norfolk 
and  Nom-ich,  Lunovillo.  and  Cbarit(<,  tho  Hospital  of 
Incurables,  at  Naples,  and  the  Saharunpore  l>iffponury, 
ind/a—ginog  a  joint  collection  of  3,U00  cmob,  there  wore 
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only  6S  iosumces  of  sutwequenb  sbone-fonnation,  or  Itut 
I  in  ovory  61  cased.  - 

Kccurrcoco  must  ariso  irom  some  frigment  haring 
romainod  in  tho  bUddor,  which  fonnod  the  uucleus  ot 

l-nnotbor  calculus.  Henco,  the  practical  importance  ot' 
carefully  searching  tho  bladder  nt  tho  last ;  tho  final 
exploration  or  sounding,  to  which  I  have  already 
olludod.  If  s  small  fragment  could  eRcape  detection 
in  such  pmctiiiod  hands  as  Civiale's,  less  esperienced 
litliotritists  should  bo  far  more  guarded  in  completing  a 
case. 

Irritability  of  tba  bladder,  remaining  for  a  long  timio, 
is  a  not  uncommon  soquel  of  lithotrily  ;  ilsctlf  sucoossfuL 
This  never  occurs  aiU)t  lithotomy ;  tho  blitddcr  linving 

.  been  ivliovod  of  the  stone,  as  the  source  of  initation, 

'  msem'ors  its  tone  completely. 

TrttUmrtU. — ^Whether  after  Uthotrity  or  hthotomy,  » 

[Bocondary  calculus  must  be  removed.  Which  kind  of 
opcrWion  should  bo  repeated — crushing  or  extraction — 
must  bo  dutviminod  by  tho  conditions  already  men- 
tionod  with  regard  to  the  selection  of  these  ojwrative 
procedures.  As  soon  as  symptoms  of  recurrence  appear, 
carofid  sounding  may  detect  the  stone,  whUe  of  small 
wxo ;  and  then  it  can  be  readily  removed  by  lithotrity. 
Secondary  lithotomy  may  bo  performed  through  tho 
track  of  the  former  wound ;  core  being  taken  to  avoid 
tho  rectum,  which  is  somewhat  drawn  up  and  adbercnt 
to  the  membranous  urethra  and  prostate.     A  condensed 

,  state  of  tho  icxturCR  luight  bo  supposed  to  have  taken 
pkce.  and  thus  preseat  some  obstacles  to  their  division, 
and  to  tho  extraction  of  the  stona     But,  in  a  case 


operated  on  by  Profeasor  Spenoo^  after  an  intflrvol  of 
tiftt-vii  yunrs  lirom  the  first  operaUon  by  anotlier  Sitrgeoa. 
the  patient  was  then  almost  sixty  yeais  of  age,  and  had 
apparently  a  very  deep  perineum ;  yet  tlie  left  aide  had 
become  more  ahollow,  the  texturen  being  atrophied, 
and  the  proMtate  yielded  readily  u>  inciMon  and  di)aUi> 
tion  witli  tho  linger — unlike  the  rigidity  mot  with  in  ag«~ 
n  that  tho  wliole  operation  was  easier  of  execution  than 
uaual.  Othor  Surgeons,  such  as  Uupiiytrcn.  and  Mott, 
hftvo  cut  pationu  twico.  Lithotomy  lias  bocn  [Mirfoniiod 
a  tliird  time,  in  tho  same  patient,  and  with  success:  Sir 
A.  Cooper  having  had  a  cose  of  this  kind ;  and  so  abio 
l>r.  Nathan  Smith,  of  New  York.  Btitv  on  tho  authority 
of  Dr.  I^icnig,  it  appoais  that  in  at  loaat  fourlcoD  recorded 
duoa,  the  same  pattont  has  been  cut  four  timea ;  and  in 
four  instances  five  times.  Right  lateral  lithotomy  might 
be  preferred,  aa  Liston  suggested,  provided  the  Surgeon 
bo  ambi-dextrous.  Or  the  median  operation  offen  an 
available  resourco  in  these  cases,  the  stoiio  probably  being 
of  small  si;;;& 

I'mtSTATic  and  UtiETUitAL  Calculi  are  more  con- 
veniently noticed  in  connection  with  IMseaaes  of  tha 
Prostate  Gland,  and  of  the  Urethra. 

Cajjul-lub  in  thk  Femalk.— Stono  in  tlic  bhiddcr  [s 
oot  of  otHnmon  occurrence  in  women,  though  not  voiy 
tare.  In  146  OUes  of  stono  operated  on  in  Sl  Thomas's 
Hospital,  dnring  a  period  of  twonty-threo  years,  South 
states  that  144  were  males,  and  only  2  females,  giving  a 
proportion  of  1  female  to  72  males.  This  is  greatly  Uilow 
the  avorage,  Crosso^  at  tho  Norwich  Hospital,  found  tho 
proportion  to  bo  1  female  to  19  malea    In  France  the 
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average  was  liighcr ;  1  to  21  Btu  in  Italy,  Civialo  Jinds 
the  averoj^  to  Ic  I  U>  18  ;  whtcli  iiuiy  probably  be  taken 
to  represent  tJie  gencnil  avorogc.  Coulson,  eenr.,  puts 
Lbe  proportion,  uuioug  those  who  aru  submitted  to  opor- 
atioD,  at  about  1  female  to  20  males.  The  probability  is 
tltol  Htone  fomis  more  frecjuentty  than  it  i»  found,  in  the 
female  bUdder.  I'his  sccins  owing  to  the  peculiar  ana- 
totnieai  conditions  of  tho  urothnt,  which  facilttato  the 
escape  of  a  small  caIcuIus.  Tlio  uruthm  is  short,  alnioRt 
Btrmgbt,  of  large  size  an<l  readily  dilatable,  without  any 
natural  contractions  in  the  canal ;  and  there  is  no  pros- 
tate gland  at  tho  nock  of  the  bladdor.  Thence,  a  stone 
may  form  in  the  bladder,  but  more  uutiily  eecapo  Uirough 
the  uretlira. 

In  addition  to  tlie  usual  symptoms  of  stone  in  the 
male  bladder,  and  tho  sure  sign  atl'ordod  by  sounding. 
two  «pcciat  syniptous  occur  in  the  female.  These  are, 
bearing-down  puius  and  pains  along  the  urethra,  and  in- 
continence of  urine — a  tendency  to  constant  dribbling  or 
wetting.  Irritability  of  the  bladder,  from  any  of  its 
various  causes,  or  a  vascular  urethral  tumour,  may  give 
rias  to  similar  symptoms ;  but  sounding  will  determine 
the  diagnosis. 

The  ctnueqtteTicen  of  per^stent  calculus  are  sometimes 
also  peculiar ;  it  may  bu  discharged  through  the  vagina, 
by  an  ulcerative  communicatioQ  through  the  bladder  and 
the  ra^na.  forming  a  vesico-vaginal  Hstuhi ;  or  Uio  stone 
may  impede  the  descent  of  tho  fwtal  head  in  birth,  as  a 
rare  cawso  of  difficult  parturition.  I  once  Baw  an  instance 
of  this  kind  in  tlie  Royal  Free  Hospital ;  a  woman  died 
after  childbirtli,  and  a  stone  was  found  in  the  bladdor. 
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the  size  of  ft  hen's  egg.  consisting  of  phoephatm  encrusted 
wUfa  carbooftto  of  Ume. 

Treaiment--~1^\\Q  various  opomtiTo  procedures  for  re- 
moving calculi  from  the  fomalo  bladdur,  arc  of  four  kinds: 
(I)  Oilatatton  of  the  urethra;  (S)  DilatJiUou,  with  partJftl 
slitting  up,  of  the  urethra ;  (3)  Lithotrity;  (4)  Litbotomy, 
pracUsed  in  four  difloront  waya 

DiitMtalion  of  the  urethra  may  bo  accompUahed  ra^j'd/y, 
or  dauiy;  the  former  method  was  recommended  by  Sir 
A.  Cooper  when  the  stone  is  »maU,  and  that  dJIatAtion 
should  bo  accomplished  in  a  few  minntefi — the  method 
propoAod  by  Tolot ;  but  that  when  the  stono  is  targe,  it 
vtU  bo  bettor  to  dilate  slowly  and  gradually  from  day  to 
day,  until  the  requisite  exteosion  is  accomplished — the 
method  suggested  by  Douglas  Rapid  dilatation,  under 
chlorofonn,  is  not  painful,  unlike  the  slower  procedure; 
but  according  to  Dupuytreu'ii  esperionco,  and  nt  variance 
with  that  of  Mr.  Coulsou,  sonr,  it  is  much  more  likely  to 
be  followed  by  in<mifiTi«n«e  of  urine.  Dilatation  con  be 
efli>ct«d  by  various  means ;  solid  or  flexible  bougies,  gum- 
elastic  catheteis,  prepared  sponge,  or  other  tents ;  or  l^ 
the  cautious  application  of  Matthews's  female  urethni- 
dilator — a  tluce-bladed  instrument,  worked  by  a  screw  at 
the  bundle  (Fig.  32),  the  speculum,  or  Llimt  gorget. 
After  sulHciont  extension,  a  pair  of  furcops  is  introduced, 
and  the  stone  extracted.  Stones  of  considerable  size  and 
weight  hare  been  thus  removed  from  the  female  btadder; 
notably,  in  a  case  by  Coulson,  the  calculus  weighing  lour 
ounces,  and  without  any  incontinence  of  urinu  having  »- 
suited.  In  one  case  I  succeeded  with  furee|M  alone  in 
extracting  an  oxalate  of  Ume  calculus,  the  size  of  an 
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almoud,  which  was  impacted  in  the  urethra  of  a  youi^ 
wonum.  ThcstoDu  h^d  beon  lodged  there  foritonta  time, 
caiuUDg  piLrtial  retention  of  urine ;  and  when  removed,  its 
exposed  surface  was  obviously  "  watfir-wom."  by  constant 
nttritiou  of  the  stream  of  urine  in  micturition. 

The  recorded  resultg  of  urethral  dilatntion  enable  the 
operator  to  more  accurately  estimate  the  comparative 
merits  of  the  rapid  and  the  slow  methods  of  this  pro- 


Pia.  33. 

ccdurc ;  and  tho  balance  of  eridonco  would  appear  to  bo 
notuniavourable  tothe  former  method.  Thus,in  38ca8eR 
of  urothral  dilalation  which  Mr.  Bryant  collected  from 
the  records  of  Guy's  Hospital,  +  only  were  followed  by 
any  incontinence  of  urine,  and  these  wcnj  cases  of  slow 
dilatation ;  whereas,  tho  romuning  great  majority  of 
24  cases,  without  any  resulting  incontinence,  had  been 
submitted  to  rapid  dilatation  ("  Med.  Chir.  Trans.,""  1864). 
I  have  dilated  the  urethra  in  Src  miuutcs,  by  means  of 
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the  three-pronged  instrummt,  sufficiently  to  introduce 
my  forefinger  up  tlie  passage,  in  order  to  ascertain  tho 
extent  of  an  urothrnl  opttholiomiL  No  iDoontinoDoe 
followed  this  procedure,  boyond  slight  tomporftry  dril>- 
bling  of  urinu  on  the  third  day.  But  slow  or  gniduid 
dilfttouoa — in  from  twenty-four  to  forty-eight  houn — 
hM  yielded  vorj'  safe  results  in  the  hands  of  Dr. 
Humphry  ;  luid  whoro  some  of  the  stones  wore  of  largo 
sizs.  I  suspect  that  tliis  latter  fact — as  relating  to  tho 
extent  of  the  dihitatiou  requisite,  according  to  the  »ixe  of 
tho  calculus,  would  reconcile  some  of  the  apparent  ditTer- 
eacos  of  result  ntU-ihuted.to  tho  rapidity  or  bIowqoss  of 
dilatation. 

Diiaiation,  with  partial  gUtting-up  of  tho  urethra,  ia 
a\'ailablo  whoa  tho  former  procedure  has  been  carried  to 
the  fiuthost  extent  comustent  with  safety;  and  yot  the 
tlORC  is  too  large  for  extraction  without  thus  dividing 
tho  urothriL  This  method  is  described  by  Ambrose  Par^, 
who  saw  tho  elder  CoUot  perform  the  operation,  but  it 
vas  probably  originated  by  Dubois.  A  gioored  staff  was 
introduced  into  tho  urethra,  and  on  it  a  small  incision 
was  made  vertically  upwant.  Sir  \i.  Hrodie  revived  this 
operation,  and  divided  the  urethra  directly  upwards 
under  the  8ympl)yNi.<(  pubis.  Dilatation  was  then  made 
with  Weiss'a  instnimenta,  to  a  sufficient  extent  for  tho 
introduction  of  the  forceps  and  the  extraction  of  the 
atona  The  objectien  to  tlie  upward  inoisioo  a  tluit  it 
nocottitatM  extraction  of  the  stoue  whore  tho  apoco  ia 
uost  restricted. 

Tho  dirtelUm  of  tho  incision  has  boon  varied  by  Sur- 
getma:   nemo  cutting  directly  downwards, — as    rooom- 
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mended  by  Chclins ;  some  obliquely  donnirards, — as  Lo 
Draji  proposed  ;  and  others  sideways. 

DoubU  incision  of  the  urethra,  combined  with  dilata- 
tion, was  proposed  by  Dionis  ;  tlie  urclhrnl  orifice  being 
divided  horizontally  on  both  sides.  I1ie  probability  of 
incoiitinenoo  of  urino  resulting  from  urothrat  incision- 
ntthcr  tbftn  from  dilatation  alone,  seems  doubtful ;  Sur- 
geons of  groat  experience  holding  directly  opposite 
opinioos  oa  this  important  issue.  Afler  doublo  incision, 
in  Dionis's  cases,  incontinence  ensued  in  three  out  of  every 
four  patientA  tbua  operated  on.  To  obviate  this  result^ 
Sir.  ITey  of  [jeeds  passed  a  Hnen  tent  into  the  vagina,  to 
keep  tho  cut  edgcK  of  the  urethra  togotlier ;  and  in  a 
ease  of  iLi^Io  incision,  primary  union  occurred  But  why 
not  unite  by  fine  catgut  sutures  ? 

lAiholrity  is  preferable  to  either  of  the  alioTe  methods 
— urethral  dilatation,  or  with  incision  combined— when 
the  stona  is  of  lar*}t  size.  This  operation  is  for  more 
easily  performed  in  the  fomalo  than  in  tlic  mole ;  and  it 
is  ftoquently  more  successful  in  its  results;  both  these 
adTantagea  baring  rofercnco  to  tlio  peculiar  anatomical 
conditions  of  the  urethral  passf^,  already  mentioned, 
coupled  with  the  loss  dependent  fundus  of  the  bladder, 
owing  to  the  absence  of  a  prostate  gland  at  the  neck. 
But  a  doublo  depression  may  bo  found,  as  Civiale  ob- 
serves, in  the  posterior  and  inferior  wall  of  the  bladder, 
an  anterior  and  a  posterior  receptacle,  formed  by  the 
projection  of  Uio  neck  of  the  uterus;  and  in  cither 
cavity,  search  must  then  bo  made  for  the  ciilciilus  or 
fragmeots.  In  ol<l  women,  a  depression  exists  behind 
tlie  internal  opening  of  the  urethra,  Trhcroin  some  diffi- 
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oultymay  bo  esperieooed  in  using  Uio  Ulhotrila  Pat-' 
timtion  sometimeB  loavos  tt  ton<iuucy  lo  prok{isus  of  the 
anterior  wall  of  the  vagina,  carrying  with  it  tho  bow  of 
the  blftdder ;  nnd  the  organ  is  further  subiect  to  dt»* 
plftceniont  aii<l  alleralioii  of  its  cavity  by  utorin«  maU 
po.silionR  and  enlargemenL  ^/ter-treatment  in  tho 
female  is,  however,  lees  liable  to  be  attended  with  any 
difficulty  by  the  retention  of  fragments  in  the  bladder,  or 
from  imfxtction  in  tho  urethra ;  detritus,  and  even  frag- 
inenl^  of  some  size  readily  escaping  through  tho  largo 
and  easily  dilatable  uretlira,  facilitated  aLio  by  the  short 
extent  and  straighter  course  of  the  passage.  But  spaa* 
modto  <!oiit  root  ion  of  the  bladder  is  perhnps  mora  ofton 
eDOotint^red  tlian  in  tlie  m&le,  relatively  lo  the  number 
of  cases  siibuiitted  to  oporatioo, 

LUhotomy  is  also  more  readily  performed  than  in  tho 
male,  and  it  may  be  done  in  either  of /our  ytttya. 

Tho  patient  is  placed  under  chloroform,  and  tied  up  in 
tho  position  as  for  the  operation  in  males;  and  a  grooved 
staff  is  introduced  into  the  urethra,  which  is  hooked  up 
porpendicularly  under  the  s^'mph^'sis  pubis.  A  common 
bistoury,  Uthotomy-foreops,  and  8<>oop.  are  tho  only  other 
iastnuneote  required. 

(I)  Urtihral  lithotomy  is  nothing  more  titan  incisioD 
of  iho  uroUira,  carried  up  the  passage,  so  as  to  divide 
abio  the  nttk  of  the  bladder.  Dilatation  is  then  made 
BUfEciontly  to  allow  of  tho  completion  of  the  operation, 
by  oxtraction.  A  straight  staff  having  boon  introduced 
into  tho  bladder,  iu  groove  is  (tirocted  downwards  and 
outwards  towards  the  ramus  of  the  ischium,  and  tho 
urethra   divided    obliquely  downwards  with  a    probe- 
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pQintod  bistoiir)'.  Thin  inciston  often  intersects  a  small 
portion  of  the  anterior  vail  of  tlio  vnf^iiui,  CboliUK 
recommends  a  vertical  incision  directly  downwards,  thus 
dividing;  also  tJie  corresponding  witU  of  the  %'dgiaa.  A 
bilAtotal  soction  of  the  urethnt  has  nlso  been  performed. 
LiBlon  notched  tlie  neck  of  the  bladder  on  both  etdoH 
towanbt  each  ranuta  of  tlio  pubus,  iind  then  dilntud  for  a 
few  minutes  nntil  tlio  tiugor  could  pass  into  its  cavity. 

The  I'ttfral  u]>criitio»,  simitar  to  that  in  tiiu  uialo,  luid 
practi.scd  origiiiully  by  Frfero  Jacques,  was  revived  by 
Dr.  Huchnmin,  of  Uloegow,  A  grooved  staff,  curved  or 
straight,  having  been  passed  into  tho  bladder ;  uu  incision 
ia  made  on  the  inner  side  of  the  left  nympha,  from  a 
point  about  half  art  inch  above  Uio  urinary  meatus,  and 
carried  oblifpicly  downwards  aiid  outwards,  parallel  with 
the  rami  of  tho  pubis  and  ischium.  By  touches  wttli 
the  knifo.  between  tho  rami  and  vagina,  the  latter  being 
drawn  inwards  and  protected  by  tho  left  forefinger,  tho 
staff  is  reached  just  in  front  of  the  nock  of  tho  bladder ; 
'then  introducing  the  point  of  the  knife  into  the  groove,  a 
alight  urellind  incision  is  made,  inclining  the  blade 
downwards  and  outwards,  and  dividing  the  neck  of  tho 
bladder.  Tho  opening  should  then  bo  sutficiontly  dilated 
with  the  finger;  the  forceps  are  introduced,  and  the  stone 
is  extracted. 

Successful  results  have  followed  this  operation;  the 
wound  healing  readily,  and  the  patient  having  the  power 
to  retain  her  uriua  Tho  operation  soem-s  to  be  especially 
suitable  for  female  children. 

(2)  Dirtct  lithotomy  might  be  performed,  an  suggested 
by  Colsus.    This  method  of  "  cutting  on  the  gripe  "  in 
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women,  consists  in  passing  the  fingers  into  the  T&^ina.  in 
order  to  press  the  stone  forwar<ls  against  iho  nock  of  tho 
blaflder,  and  then  making  a  transverse  incUion  directly 
on  the  8bone  between  the  urethra  and  syrophyais  pubia 
Littfrnnc  endeavoured  to  revive  this  method  in  ISi^i ;  but 
it  has  jii»tJy  fallen  Into  disuse. 

(3)  VoffinO'Venca]  lithotomy  consists  simply  in  nmking 
nn  incision  tbrouf;h  the  vagina  into  the  bladder,  and 
thenoo  extracting  the  calculus.  A  currod  stad'  Ls  passed 
80  UM  its  convexity  shall  appear  in  the  anterior  wall  of 
the  vagina,  vhile  the  posterior  vail  is  depresHed  with  a 
blunt  Rorget  or  a  duck-billed  Bpeculum.  In  this  method 
of  operation  the  urethra  is  avoided,  and  afterwards  a 
female  catheter  is  introduced  along  this  passage  into  tho 
bladder,  and  tho  edges  of  the  vaginal  inoision  are  brought 
together  by  auture,  as  originally  suggested  by  U.  Coste. 
but  first  prnctised  by  Dr.  Marion  Sims,  and  adopted  in 
this  country  by  &Ir.  J.  R  T<ane.  ^'idal  has  thus  pperate<l 
m  30  cases  without  a  single  death,  and  Velpcau  also 
testifies  to  tho  froedom  from  danger ;  thoro  is  gon«rally 
no  hicmorrhage,  nor  subsequent  peritonitis ;  vosico- 
vaginal  fistula,  however,  is  a  common  result,  unless  the 
pfoCMitton  be  tAken  of  closing  tho  incision  at  tho  tuno  of 
operaUoo. 

IncontiDonco  of  urine  is  apt  to  fisllow  all  them  opera- 
tions of  lithotomy ;  although  tho  last-named  mothod  is 
least  liable  to  thLi  result 

(4)  Hupra-pulric  lithotomy  in  tbe  female  is  an  occa- 
sional resource  ;  when  the  stone  is  of  very  large  size,  or 
tlw  pubio  arch  murowed,  as  from  rickety  deformity,  or 
jMfbaps  botl)  those  complications  are  associated. 
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The  solvent  treatment  of  Stone  in  the  Bladder — 
whether  by  means  of  cimmical  solvent  agents,  or  by 
electrolysis  —  will  be  more  conveniently  noticed  in 
connection  with  the  Medical  Treatment  of  Urinary 
Calculi 
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lltSEAKEM  OF  THK   I'KOHTATE  OI.AND. 

Tht.  Pm!(tate(iIaiid,Ri)tToiincliiig  tbeneckofthe  Bladder, 
and  commencement  oT  the  Urethm,  is  a  body  of  miikU 
RUto.  resombling  a  horse-chcMnut,  but  apt  to  be  vuiy 
troiiblettomo.  It  !»  subject  M  vanons  disoases:  Inttiuii- 
inaUon,  kvulo  and  chronic  ;  Hy|>crtropby,  or  Himplc  on- 
InfgODioiit  in  advancing  yoan;  Atrophy.  Cancor-grovUi, 
Cpts.  TiiWrcular  deinwit,  and  (.'alciiUis.  Tboso  diaefts« 
aro  identical  in  tlieir  nature  with  tbo  Raino  diMoscs  of 
other  part^t;  yet  tliey  are  attendei]  with  symptonw 
l)Ccutiar  to  the  prostate,  and  as  aDecling  the  bladdvr ; 
witich  so  far  demand  special  treatment.  Pmstatic  aflbc- 
tiuus  an>  often  associated  with  diseases  of  tlic  blaildcr, 
o^tootally  cj'stitLs.  and  stone ;  so  that,  in  practice,  thcM 
cases  are  fnxjueDtly  found  m  the  same  pationti. 

PBtlfiTATins.   OB    lNri.AllJIAT10K   OF  THE    PRCWTATE. — 

Acufe  proslAtitis  seldom  occurs  itDoonDcctcd  with  in- 
flaiiunation  of  the  bladder  or  of  the  urethra.  A  si.-u- 
sAtion  of  wei}(ht  and  fulncsH  is  oxperioQoc<l  about  tlio 
neck  of  the  bladder,  rectum,  and  j)enncum ;  froqiicut 
and  urgent  desire  to  pass  water,  (min  increasing  towards 
the  cloeo  of  tbo  net,  and  extending  down  the  urethra 
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towiirda  the  gkius;  llio  xlrcftiii  of  urine  is  stnnll  »u<l 
iuodc'ctiuit,  tho  urine  itself  being  Homettmes  blood-BUined 
as  it  ceases  to  dribble ;  tliere  is  also  n  consUnL  stnuning 
cflbrt  to  empty  the  bowel,  and  great  pain  in  defii?<!*tiou. 
The  motions  bavin;;  a  somewhat  flattened  fonn ;  while  an 
fnliiri^od  and  exquisitely  tender,  and  porhaijs  throbhiiiij, 
Htato  of  tbo  prostate  is  discovored  on  passiug  the  finger 
inUx  tlte  rectum.  Tho  ob»LructioD  at  tbo  neck  of  tbo 
hlitddor,  from  further  cnlarKoment  of  the  prostate,  may 
Hoon  render  micturition  dittit;iilt,  and  W  fuUuwed  by  total 
retention.  An  attempt  U>  ]iiuu«  an  ordinary  catheter 
uncoiinters  opposition,  and  is  attended  with  great  paio, 
whtiu  Uio  instrument  reaches  the  neck  of  the  bladder. 
The  cooftUtutional  disturbanco  is  often  severe;  oommenc- 
ing  witb  rigore,  a  high  degree  of  iuilaramatory  fever 
«]>ocdily  onfiucs. 

On  inquiry  into  tho  causes  of  such  an  attack,  prosta- 
titis is  UKUiilly  fuuud  tu  be  consequent  on  gonorrhtsa,  tho 
inflammatiou  Itaviug  extended  upwards  tu  the  [Hroetate, 
won  stricture  of  tho  urctJjra;  but  it  may  have  arisen 
from  the  n>ugh  inanipuhilioD  of  .siricluru  or  of  lithotrity 
instruments ;  or  have  resulted  from  tbo  irritutiiui  uf  a 
calcultut.  strong  injections,  or  cauterization  of  tho  pros- 
tatic urcthm.  Cold  and  damp  atlocting  tlic  pcriiicuiii, 
will  also  give  rise  tu  prostaticts,  as  byn^ittiiig  on  the  gr&ss 
in  the  dews  of  an  autumn  evening ;  and  e8)iocially  in 
gouty  or  rheumatic  subjecta.  The  scrofulous  constitu- 
tion is  equally  prone  lo  this  prostatic  alTcolioo.  iVs  occa- 
sional cauwH  may  bo  mentioned ;  a1oo}iolic  drinks,  and 
inordioMe  sexnal  excitement,  or  hard  riding  on  borse- 
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baofc ;  wlion,  in  oithor  case,  iircllirttb  nlroady  exisiA     As 
fu)  idiopathic  inilotninntioa  it  is  vciy  raro. 

It  tormiimtes  in  the  cotirso  of  ft  fsw  days;  oithor  in 
resolution — tho  symptoms  subsiding,  acccimpaniod  i>cr- 
hai>s  with  n  ttli^ht  urethral  discharge  of  prostatic  mucus 
mixed  sometimes  with  semen  from  tJie  luljnininf;  seminal 
voNotes;  or  suppitration  takes  plncc.  wil])  tho  fommtiun 
3f  prostAtio  abscess  ;  or  tho  inflAmtnation  pawtoit  tnt^i  u 
chfonip  statfi.  with  omitinucd  enhirgemont  of  tho  or(p»n 
hurin;;  thc^  changes',  epididymitis  and  nrcliitisarc  liable 
to  occur,  as  a  secondar)'  affection  to  tho  pros^tatio  inflam* 
mation.  When  arisin):;  from  gonorrhwa,  or  strictiuw  vrith 
gleot,  the  urethral  di^hargo  t^oasos  durins  tho  acuto  stugo 
of  inflammation,  but  returns  aa  the  prostatitis  subeiidoN, 
attended  probably  with  orchitia. 

Treatmmt. — Tho  alistraction  of  bloml  from  tho  peri- 
neum afiWds  the  greatest  relief  to  acuto  inflammation 
of  tb«  prostate.  Tenor  twenty  leochi^  should  Ite  applied, 
or  cupping  may  bo  performed  to  the  amount  of  six  or 
ei^ht  oimoas ;  followed  by  warm  fomcnutionx  and  hip 
baths.  Tain  and  veaioal  irritability  are  boat  roliovod  by 
opiate  inip]>oKitoriea;  aa  of  piL  aaponis  »>.,  livo  or  ton 
grains.  Ilut  tho  rocttim  must  bo  kept  free  of  any  fivcal 
Rcoiimulation.  by  tho  ocotaional  administration  of  an 
oleaifinflUH  ciioma;  while  the  febrile  excitement  may  bo 
subdued  by  antimonial  salino*  and  low  diet  According 
to  Sir  }i,  Itrodie's  experience,  tho  tnfluonco  of  mercurii 
aa  by  calonwl  taken  in  pills,  to  afl'ect  t)ie  system,  wit 
prove  of  the  groaiwtt  bonofit.  In  gouty  cases,  tlie  acif 
and  irritant  state  uf  tho  urino  should  be  neutralized  bv 
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ntkalino  (iiliiont  (Irinkc'  Aliy  retuiuiou  nf  itrine  will 
probaltly  yield  imdor  u  full  doKu  of  opium,  or  necessitate 
tho  use  of  a  jTum-olflstic  culhctvr  from  time  to  time.  By 
promptly  adopting'  this  pUn  of  troatmcnt,  tho  inflnumia- 
tioii  may  subsides,  without  siippm-ation :  loaving  thtt  pros- 
tate somewhat  tender,  enlarged  and  hardened  for  awhile; 
with  a  tendency  to  rolnffic.  and  some  dilhculty  or  dcliiy  of 
the  stream  in  the  act  of  passing  iirine. 

Almvua  of  Pi'oifttife. — Suppuration  is  preceded  by, 
perhaps,  a  shivoring-tit,  and  by  throbbing  about  tho 
neck  of  thtt  bladder  or  in  the  perineum ;  tho  rootal 
SM-elUug  becomes  Koftor  tu  tlio  f^Qgor,  and  tense  lluciu- 
Ation  may  ho  jwrcoptiblo ;  at  Icnsfth  tlio  abscixui  buntui 
into  tlio  lu^thra  and  discliargcs  through  that  pnssttgo, 
pus  appearing  in  the  twine ;  or  in  using  a  catheter  for 
the  relief  of  retention,  the  prostatic  absoess  is  burst,  and 
iii]Uftnuty  of  matWr  is  drawn  off  ihiwigh  the  instrument 
All  the  agony  of  prostatitis,  culminating  in  abscess,  at 
«mcc  ceases  ;  the  sleepless  and  bewildered  patJent  some- 
timce  falling  exhausted  into  a  slumber.  Usually,  the 
tibscess  soon  heals  up  ;  but  if  it  remain  o|>cn,  it  becomes 
a  receptacle  for  urine,  and  this  imiiary  absoc«s  bursting 
into  the  perineum  results  in  tho  fonnation  of  ttstula  in 
perineo.  Sometimes  the  original  absct-ss  discharges 
through  the  rectum,  forming  an  urethro-rectal  tistuU ; 
And  occasionally  it  opens  into  the  bladder,  or  backward 
into  tho  peritoneal  pouch. 

Pffri-prostatic  abscess  occurs  in  not  a  few  cases  ;  the 
matter  forming  extemiil  to  the  prostate,  and  not  within 
the  capsule  of  the  oi^gan.     It  may  be  distinguished  by 
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wdenmu>ii»  awelling,  lUtfusod  nrotiiid  ttio  [krostato,  instead 
of  cho  tense  tluctiuition  nrirl  iisiiAlIy  tnoro  limited  itnd 
circTimacribed  collection  of  iiiuUcr  within  the  sabetanco 
of  tho  gland. 

Tt'eiitTiifnt  Bhoittd  bo  prompt  luid  decided,  with  tlie 
view  of  giving  vent  to  any  formation  of  matter,  boforg 
tbo  Mbsooes  coiiiiuunicutus  with  tliv  urotlint  or  the  roctum. 
As  soon,  therefore,  as  there  is  any  toitdenvy  to  pcriucnl 
fiwelling,  uanifested  by  bnwny  iniliiration  witlioiit  fltic- 
ttiation.  ftn  inciflinn  should  be  made  in  the  middle  line, 
nbotit  thrce-(|itanors  of  nn  inch  above  tbo  units,  nnrl 
caiitioiLsly  deepened  down  to  the  matter ;  avoiding  tlio 
roclnm.  For  this  pnrpoae,  the  forelingor  of  the  loft 
hand  bein^  pas&ed  into  the  bowot,  a  lung  and  nanxiw, 
fltraight,  sliarjk-imiRted  bistoury  is  lued  with  tjie  ed^ 
directed  upnards.  The  depth  to  which  tJie  incision 
mii&t  be  carried  will  Ito  an  inch  and  tt  half  to  two  inches, 
and  extended  upwards  in  the  raphv  sutticicutly  to  give  u 
fair  gponiug.  Relief  is  immediate,  just  as  when  au  acute 
tonHiIar  abscess  is  sol  &oe.  If  no  pus  oiCApos,  ttio  tension 
and  pain  am  at  once  rcliovoil.  and  mattur  may  ifisiio 
through  tho  wuuud  iiftc-r  a  warm  I'umoiitatiou  for  a  fuw 
houiH.  I'uuctiirti  ]>or  rectum  might  bu  doomed  advisable 
when  fluctiiatiou  Can  be  distinctly  folt  in  that  situaliou. 
Wbvn  tho  nbttcess  has  already  burst  into  tho  urethra,  it 
will  bo  a  deairable  precaution  to  draw  ofl'  llio  uriuu 
occasionally,  by  means  of  a  wcll-cun'od  clastic  catheter  : 
or  even  to  keep  tho  bladder  empty  by  retaining  the  in- 
fitrumont,  if  it  can  be  toloratc<).  Tlien,  the  instnimoDt 
should  bo  of  uodorato  aiite,  not  to  block  up  the  abecoai. 
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In  passing  the  catheter,  its  point  should  be  directed 
along  the  roof  of  the  xirethra,  when  the  turn  is  made 
under  the  pubic  arch.  The  constitutional  treatment 
must  of  course  have  regard  to  the  exhaustion  consequent 
on  the  trying  ordeal  of  prostatic  abscess.  Hence,  the 
admmistration  of  quinine  and  the  mineral  acida  ;  and  of 
•  iron  with  cod-liver  oil,  specially  in  scrofulous  cases. 

Peri-prostatic  abscess  must  be  treated  in  like  manner, 
there  being  no  practical  distinction  between  it  and  pros- 
tatic abscess. 

Ckivnic  inflammation  results  in  enlargement  of  the 
prostate ;  a  condition  which  is  accompanied  with  frequent 
and  painful  micturition,  but  a  less  forcible  stream  of  urine 
than  natural,  followed  perhaps  by  a  drop  or  two  of  blood ; 
usually  also  there  is  a  clear  and  transparent  gleety  dis- 
charge, or  a  viscid  muco-purulent  matter  oozes  from  the 
meatus,  and  the  urine  is  milky  and  deposits  more  or  less 
purulent  matter  on  standing.  This  discharge  Irom  the 
tirethra  is  significant  of  Pfostatim'ficea,  when  accom- 
panied with  the  other  symptonM  of  chronic  inflammation 
of  the  prostate.  The  viscid  discharge  comes  especially 
after  micturition,  and  is  increased  by  any  straining  effort. 
Sexual  intercourse  is  painful,  and  nocturnal  emissions 
often  occur.  These  symptoms  are  much  i^fgravated  by 
any  perineal  irritation,  as  in  the  passage  of  hardened 
fsec^,  or  by  riding  on  horseback,  or  prolonged  walking 
exercise ;  and  also  by  errors  of  diet  The  state  of  the 
prostate  can  be  readily  ascertained  by  examination  with 
the  finger  through  the  rectum. 

The  diagnom^  of  prostatorrhoea  from  gonorrhcea  turns 
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EQAinly  on  the  vtsoid  oluunct^r  of  iLie  discliaiige ;  and  when 
rosemblin^  that  of  gleet,  Uie  fnct  of  thera  having  been  uo 
antflced€Dt  gonorrhtpa  will  bo  distinctire.  Ftx>ni  itper- 
matorrhoca  the  abHenco  of  sporrnAtox<OA  in  the  discbar^ 
is  charactoristic  of  it.s  diflcrcut  uutiira  From  chr^iiio 
hypoitrophic  onlargcniont  of  the  prostate,  ohrouic  proB- 
latitis  may  be  distinguishod  by  ita  painftit  churoctor.  Ill 
passing  nu  infttnunout.  the  hypotawthotio  or  highly  sen- 
Kitivo  Ktato  of  the  pro&tAlic  urulhra  is  further  signilicnnt, 
and  111]  the  symptoms  of  pMstatilis  nro  much  aggnvatod 
for  some  time  uftorwards.  Stone  in  tho  bluddur  simulates 
symptomH  nf  ohmnic  prostatic  enlargement — inttani- 
niHtory  or  hj-jwrtrophic :  frcigiiunt  and  i»crhft]>s  painful 
micturition  being  iittcndod  with  blood-slaiiicd  urinu 
oceosimally,  and  pain  or  irritation  in  tho  glaus  pcnb, 
OBpecially  after  micturition,  when  tho  bhidder  contracts 
upon  tho  Koiisitivo  prostate  ;  hut  there  is  delay  in  passing 
wflt«r,  iuKtead  of  (lie  sudden  stoppage  which  sometimea 
occurs  from  a  stone  fulling  over  the  neck  of  the  bladder. 
Sounding  will  bo  absolutely  diagnostic  of  a  calculus, 
iiiilcKS  when  tlte  stone  lies  concealed  behind  the  onlatgod 
pro8tAt«,  v.-h«rc  it  may  ettcape  detection. 

In  tho  tivatment  of  cltronic  inttainmation  of  the  proa> 
tate,  som«  benefit  may  bo  obtainod  from  bltstoring  tlko 
perineum,  white  the  digostivu  orgaiu  must  bo  carefully 
roguhit«d,  in  order  not  to  provoke  tho  prostate  by  oon- 
Kijpation  or  acidity  of  the  urine ;  then  tho  iodide  of 
{HitARsiiim.  with  iron  and  quinine  aa  tonics,  may  bo  ad- 
miuistcrcd  with  advantage.  Dilute  phosphoric  uctd,  in 
drncbm  tdosos,  with  half  a  grain  of  strychnine  in  solution, 
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ia  highly  recommended  by  Bumstead.  These  medicinal 
measures  should  be  reinforced  by  a  supporting  diet  The 
sensitive  state  of  the  prostatic  urethra — in  itself  a 
troublesome  affection — can  often  be  allayed  by  the  occa- 
sional application  of  nitrate  of  silver,  in  the  form  of  an 
armed  bougie ;  thus  controlling  the  nocturnal  pnapism 
jind  emissions.  But,  as  in  all  indammatory  affections  of 
a  chronic  character,  the  course  of  treatment  will  have 
to  be  continued  for  a  considerable  period.  Time,  indeed, 
may  be  a  better  friend  to  the  patient  than  any  prolonged 
treatment 

Hypertrophy,  or  Chronic  Enlargement  of  the 
Prostate. — This  well-known  prostatic  affection  is  fre- 
quentiy  met  with  in  men  after  mid-life — from  fifty-five 
to  sixty  years  of  age ;  never  before  the  former  period, 
and  seldom  in  extreme  old  age.  This  prostatic  enlarge- 
ment is  a  natural  accompaniment  of  advancing  years ; 
yet  as  an  incidental  pathological  condition,  and  not  a 
physiological  change.  In  the  majority  of  old  men,  the 
prostate  remains  of  normal  size ;  and  in  some,  this  organ 
is  actually  atrophied.  It  differs  from  chronic  inflanmia- 
tion  of  the  prostate,  to  which,  after  puberty,  any  age  ia 
liable ;  and  it  differs  also  in  being  an  hypertrophied  or 
overgrown  condition  of  the  gland. 

Sii-uctural  Conditions. — The  dissections  by  Sir  H. 
Thompson  and  by  Dr.  Messer  have  thrown  much  light 
on  the  structural  alterations  which  constitute  chronic 
enlargement  of  the  prostate.  The  tissues  of  which  the 
prostate  gland  consists — in  its  normal  or  anatomical 
structure — are :    first,  unstriped    muscular    fibre,    wit^ 
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fibro-connective  tUsiie,  forming  ut  least  three-foitiths  of 
the  {irasuitic  body ;  sooondly.  intfirsporsc^l  nmong  tJiia 
8tructiin>  nro  iiDincroiifl  branching;  glondulur  tubes  nnd 
ciypts,  with  their  nccompanying  diifitn.  EnUrgement, 
or  hypertrophy,  is  genorally  delennined  by  an  nlmonnnl 
production  of  the  fmUnnmod  elements  alone;  or  with 
Romo  of  the  glandular  tissue  intontporsod,  and  which  may 
be  imperfectly  or  fully  developed.  More  rarely,  tho  tibn>- 
connoctjve-ti».siie  element  in  tiie  prostate  is  spociAlty  tho 
Beat  of  hypertrophy ;  and  fonning  imbedded  noditlos  or 
outgrowths.* 


Vto.  U— Si.  Owtbnlrannr'a  llotp.  Aim.  llnbriH  i-nnUto  t  Vmifi- 
teiUiul  *i«tMii.    (Mr.  1^.) 

Th^  partg  of  tho  i>ro8tAte  ihiiK  affected  may  be  :  tlio 
tH'o  ktornl  lobes,  which  are  RonietiowB  tncre«e<l  to  four 
or  six  limes  their  natural  weight  and  bulk  <Fig.  :{:i): 
or  an  outf^wth  takes  place  irom  tho  central  part  of  tho 
oi]gan,  in  a  backward  and  upward  direction,  bene*tli  tlio 
neck  of  the  bladder,  and  behind  tho  vesical  or  nrothrni 
oririce  ;  appearing  as  a  rounded  or  pyrifonn  tumour  or 

■ -TnuH.  P»Ui.Sa«:.."n>l.  vU.    CM  by  Wt  U.  TbouVMd. 
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elevation  of  prostatic  tissue — the  enlarged  "  middle  or 
third  lobe,"  or  median  central  hypertrophy  of  the  pros- 
tate, at  the  neck  of  the  bladder  (Fig.  33) ;  and  this  form 
of  partial  enlargement  is  the  most  common.  Generally, 
however,  the  whole  organ  more  or  less  partakes  in  the 
enlargement.  Sometimes  isolated  tumoyrs  of  prostatic 
tisBue^mjfomafoiie  tumours,  are  produced,  imbedded,  or 
as  polypoid  outgrowths.  Consisting  principally  of  the 
unstriped  muscular  tissue,  with  some  portion  of  imperfect 
glandular  prostatic  structure,  they  form  small,  rounded 
bodies,  varying  in  size  trom  a  pea  to  a  tilbert,  and  are 
sometimes  completely  isolated  by  a  limiting  fibrous 
capsule  These  small  imbedded  tumours  seem  to  have 
a  relation  to  the  containing  organ,  similar  to  fibrous 
tumours  in  the  uterus.  As  a  polypoid  outgrowth,  it 
may  obatntct  the  prostatic  portion  of  the  urethra. 

The  physiad  characters  of  the  enlarged  prostate  are 
not  so  definite  as  its  atructiu'al  condition.  In  consist- 
ence it  is  usually  firmer  and  harder  than  natural,  as  if 
the  organ  were  enclosed  within  a  tight  or  stretched 
envelope ;  sometimes  it  feels  looser  and  softer  than 
natiuaL  The  formation  of  numerous  fibrous  tumours 
within  the  prostatic  substance  will  more  especially  pre- 
sent the  former  character.  In  external  colour  there  is  no 
change  from  the  healthy  state,  unlike  maUgnant  enlarge- 
ment. The  weight  and  size  of  a  simply  enlarged  prostate 
are  sometimes  very  remarkable.  Taking  the  averse 
weight  of  a  hoolthy  prostate  to  be  four  drachms  and 
three-quarters,  the  average  size  is — from  base  to  apex, 
one  inch  and  a  quarter  to  one  inch  and  a  half;  trans- 
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vorsoly,  uno  inch  and  thnw-quarlors.  oxceuding  tho 
antoro-poeteiior  dtnmoier  by  a  fourth  or  lift!)  -,  iind  tlio 
fftwMei  thickness  Bro-oighths  lo  sovoii-oigliUis  (H. 
Thompeoa).  VVetght  ia  a  foir  index  to  kLie«,  The  on- 
Ifti^d  pro&Ute  n-ftolies  commonly  to  eight  or  twelve 
drichms,  or  more  th»n  double  tbe  uaturul  weighL  A 
prostata  w«ig)iing  an  otmco  n-ill  hiwo  atCAined  to  tlie 
size  of  one  inch  in  tJiickness  from  before  UtckwArtbi,  and 
two  inches  in  a  transverse  diroctioti.  Three  inches  trans- 
versely is  not  uncommon,  and  even  four  inches  or  mihor 
moro  has  been  attained.  The  vruiglit  htm  Uion  kuouu  to 
rcaoh  to  tvrtdre  ounces. 

Structural  altenUtvn^  in  the  iiruntalic  Hi-ethm,  and 
necK-  of  tho  bladder. — ^Tho  vcsico-urotliral  portion  of  tho 
tiroihnd  canal  undergoes  cvrtaiu  altvrationit  of  length 
and  directicHi,  which  u-ud  to  obstniot  thv  piwuig*  of 
lirin*.',  Tho  prtivtnUc  (wrtion  of  the  urrlhra  booooiCM 
onlurgod  in  its  ant«ro-poeU!nor  diameter,  and  OHrrowod 
tnmavoraely;  iattcad  of  being,  when  distended,  of  nearly 
equal  diameter  botli  ways.  In  Home  oaaea,  the  proeutio 
urethra  in  onlargin)  laterally,  lui  well  as  being  elongikted, 
forming  nn  ovoid  cavity.  In  point  of  length  this 
portion  of  the  urethra  b  always  tncroasod ;  measuring 
jierhapa  four  inches  fn>m  tlie  orifice  of  tho  bladder  to 
the  merabnuniuM  ))ortion ;  instead  of  ita  norrnal  length, 
one  inch  and  a  half.  Its  direction  deviates  from  the 
natural  pa.'tsage ;  with  enlargement  of  the  middle  IoIm^ 
the  urethra  ri»c«  abruptly  as  an  angular  curvature,  in- 
stead of  having  nearly  u  straight  lioo  -,  thus  pnseunting  a 
comploto  8tei>  or  "  bar  at  the  nock  of  the  bladder " 
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7.M).  over  which  im  iiietnitticnt  must  tic  made  to 
pass  before  it  will  t-ntcr  the  cavity.  Attothor  Icind  of  bar 
may  form,  independoiuly  of  any  prosidtic  cnlargemont, 
iKJhinil  the  prosta W.  and  consisting— as  ( luthrie  originalty 
dencnWl  it — of  tmnsversc  miismlar  fibres,  aomss  tho 
trigone,  which  have  Ijecome  hj-pertmphied.  Tlio  tiigouo 
IR  thus  narruu'ed  tacorally,  and  the  orifioot)  of  the  uretera 
lie  nearer  toother  ;  n-1iilc  the  Iranii^'orse  band  of  muscle. 


fui.  31.— Koy.  Coll,  Sntg.  Miu..  2, 1«9.  EnbrscmeDtiJ  middle  lobo  of 
lnnaUtt^  wtUi  two  liAd*  at  ihlckviinl  niucniu  moiubntiw  oonoMtiaii  tt  wHIi 
tbo  IkUnl  leitm ;  IsnutnK  a  trui»*rw  \ar  al.  or  wuuiKl,  tlio  puMrior 
Ii*l/  ■•!  the  nrvtlinl  oTific*.  The  fatiunt  wia  •i^'hty  yMm  old,  Mill  IimI 
Kultoii>l  mmy  it nn  with  difficult]:  uid  tm|uent  d«irini  to  %imm  water,  Tuv> 
nllMlM  n(  r«t«DtJca  of  urine  CaClicIcdim  thi-ec  •»  nmn  tiaim  *  dfty  f« 
Uio  iMt  tlira*  year*  <■(  lU*,  wlioii  dvntb  -locuirvd  Ironi  a«<iia  Intwllukt 
(IbMw.     |8i(  y,  Tt-mr.) 

ns  an  eIovat«d  ridge,  otiers  (tome  olistniction  to  an  instru- 
ment— heyond  any  enlargement  of  the  middle  lobe.  A 
polyjioid  outgn>wth  from  tlie  middle  lobe  may  act  as 
a  valve,  ovcrluppiujc  the  vesical  orifice;  and  which,  in 
tlio  act  of  micturition,  completely  obstniotn  the  passage 
of    urine.      Wttli  enlargement  of  either  .latecoL  loU^^ 
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btil;;ing  inwards  on  tho  citiial,  the  lftt«rul  dirocUon  of  tho 
prostAlic  urothru  is  chuugod ;  curving  U)  tlio  »)i|Kisiui 
flidcin  tliis  fonn  of  cnliirffvmonl.  (Figs.  3aaiul3({.)  llio 
vwieo-tirtHirat  ori/ice  Kbarcs  in  tlioso  cfaiuigOB  of  ihKpe ; 
Iwc-omiii]^  crcMontic  (Fig,  37)  witli  Uie  convexity  lumod 
ii|iwMxls.  vfhvn  tho  middle  lobo  in  oulurgod  i  or  lumod 
to  either  side,  ok  the  onlitfgein«nl  of  tho  latenil  lolw  on 
t]ie  opiMuito  side  oncroaohos  on  the  pmstatio  urotlinu 


Fm.  3&.— R»y.  OJI.  Sqi^,  Mot..  S;I7P.  KnUt^cmmt  ■>(  Uii.-  njiM 
Ut«*«]  lub*  rrf  tb«  jmnUtv,  *■  a  qimiim  p(<ijocticai  into  Ifat  «n4br«  ]  irltb 
n)|i]>l«-Iatn  prai«ctiiia ••(  Ibc  ■nidiUe Mio,  dtradoil  (roBthii  cj^iorite  aUft 
D«(|>««lnK  irf  Ik*  inalktlD  vnllua,  mkI  tmmUmn ;  IM  (MMOPiTf  iMJag 
IWiinl  InWMrU  Ibr  owiru  UtM»l  lofar.     (Sir  W.  Wiianl) 

ri».  .14,— K07.  O-IL  Sou:.  MiHL.  S.SOI.  BNlMVcnwM  o(  Ih*  Ir/t  Um>1 
loba  of  Um  |irMti4e.  ■*  *  vawrt  m  Mg«l«r  pn>>tot(iin  Idlu  Ibo  uivtiin  ; 
Willi  ntppU-funn  |<rv'}c«tio«i  of  the  nUMh  li>bit,  dinctad  tt-ta  tka  (fiiMaBla 
Me.  Dttflm  ti  Uiu  jiroullc  iimthm,  Md  ewrafvn- 1  ito  rnnnwif^ 
bbv  tunod  bnwd*  the  oinnui  Iat*nl  lobe.  (iMtan.)  In  lU*  ■ihI  Uw 
fnK^mm  om*.  iba  MrrabBw  o(  Um  pnatetb  OMdm  ia  tnowMwl  l>y  ilw  in- 
iMywiviU  of  Die  nuldla  Infae  harine  a  ilinetliia  tmn  lb*  o^KxiVr  alaJo. 

Tlie  gcuonl  rosiitt  of  thoso  altonkUom  in  tho  urethral 
auutl.  is  thia:  tA  ft  whole,  it  beoomw  olongstcd  and 
more  curved ;   while  tho  prostatic  portion  and  VMioil 
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orifice  may  have  also  a  tortuous  course,  somewhat  like  an 
italic  S. 

Various  causes  have  been  assigned  for  chronic  enlarge- 
ment or  hypertrophy  of  the  prostate. 

All  circumstances  which  tend  to  induce  afflux  of  blood 
tx>  this  part,  may  be  productive  of  an  hypertrophied  con- 
dition. Thus,  emotional  excitement  of  a  sexual  kind, 
sexual  excesses,  over-stimulating  food,  irritant  states  of 
the  urine,  rectal  constipation,  sedentary  habits,  horse 
exercise,  exposure  to  cold,  especially  of  the  lower  ex- 
tremities, may  be  regarded  as  accessory  causes  of  this 
prostatic  affection.  But  the  initial  cause  or  origin  seems 
to  be  imknown. 

Symptoms. — Commencing  insidiously,  chronic  enlarge- 
ment of  the  prostate  progresses  perhaps  for  months  or 
even  years,  without  interfering  with  the  act  of  mictu- 
rition so  as  to  arrest  attention.  At  length,  some  delay, 
rather  than  difficulty,  in  passing  water  is  experienced ; 
the  stream  is  full,  but  less  forcible  than  natural ;  it  in 
concluded  with  an  involuntary  leaky  dribbling,  and 
sense  of  incomplete  relief  after  apparently  emptying  the 
bladder.  Micturition  becomes  increasingly  frequent  and 
lugent,  a  bearing-down  weight  is  felt  about  the  neck  of 
the  bladder  and  rectum,  with  pains  in  the  glans  penis 
and  testicles,  but  which  is  not  more  acute  aSter  micturi- 
tion. The  urine  voided  appears  healthy,  although  it  be 
tinged  with  blood  occasionally,  or  accompanied  with  some 
mueo-purulent  discharge.  A  man  may  have  long  suf- 
fered from  some  such  symptoms ;  and  if  when  examined, 
by  introducing  the  finger  up  the  rectum,  the  prostate  be 
found  enlarged  and  hardened,  no  doubt  can  then  be 
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cntortAincd  as  t«  tho  nature  of  the  cnse.  'ITiiJt  pailio- 
logical  contlitjoti  supplitui  the  iruo  wxjilniiiiliun  of  ull 
tlie  symptom!).  Tho  ciiIhi^^mI  pro«taUt  projects  upwurd!) 
into  Uio  blmldor,  nnd  iiriiio  ftccumulAt«s  iu  tlio  n«on'oir 
thiK  fonnod  behind  the  prosute.  The  bladder  U  never 
emptied  below  the  lu-vul  of  the  prostatic  eminence. 
CbQsoqtiontly,  frequent  stnuuing  eHbrts  are  mwle ;  but 
the  stnam  issues  slowly,  wiih  less  propulsire  force,  and 
inoffodually;  the  surplns  urine  only,  or  overflow,  passes 


Fra.  ST.— Roy.  OoO.  Sure.  Mw.,  2,(S1.  KiiLkri,-vuHnt  ol  tlie  r^jU 
UtenJ  lobv  oi  tbr  pnaUte ;  dunrtn;  <rf'trnll:  imtiknl  «nlIoci  whh  Iti 
be«iu  turnol  tiivrarda  the  right  al-te.    (Htt  A.  Cvtrptr.) 

off,  Ioa\*ing  tho  n-aidual  urine,  often  m  large  quantity, 
still  remaining  below  the  prxKitate  in  the  bladder.  Even 
this  nccAsional  relief  can  occur  only  when  the  blndder  is 
Btifticiontly  distended  to  obey  its  otni  oontmction.iuid  thu 
Mraining  compression  of  the  alidominal  musclos,  to  oifer- 
come  llie  resistance  offered  by  the  enlarged  prostate.  An 
involuntary  dribbling  of  urine  may  take  jilac©  at  inter- 
vals, from  orer-distension — the  tnooQtinence  of  adults 
In  some  cases,  owing  to  on  o|icn  state  of  tho  vosico- 
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tircthriJ  orifiw!.  tbcro  is  i\  i-onstnnt.  driliMing  of  urine ; 
an  iQCODliiu-nco  wbich  may  lie  diHtinj^iiHlied  from  that 
«f  the  OfcasioniU  ovcrflovf,  l>y  cinpiying  Uic  biftdder  with 
»  cittlicUtr  from  its  inferior  fiindu» ;  the  dribbling  will 
roeur  immediftt-oly  thmugh  an  open  vesical  orifice,  but  not 
until  swmo  time  after,  as  overiiow.  Attacks  of  complete 
rotcntion  are  linUln  to  oi^ctir  fronk  any  cause  of  temporary 
])i-os(Atic  congestion ;  as  by  oxposuro  to  cold  or  damp, 
sextia)  excitement,  or  8omo  error  in  diet ;  tuid  such  an 
attack  is  soinclimcs  the  lirst  nccnaion  of  diRcovering  tho 
osistcnce  of  prostatic  onkrgemont  ITnder  these  cir- 
cumstanoos  somo  atuoiint  of  hivmorrhage,  and  jwrhiips 
muco-pnridout  dischargo,  not  unfrequontly  liA})|>on,  for 
tho  relief  of  congestion.  Ulceration  of  tho  prostate 
somotimee  supervenes,  attended  with  a  sudden  accession 
of  suffering,  beyond  the  ordinary  sjtnptoins  of  laboured 
micturition.  For  now,  Hpasniodic  contractions  of  tho 
blndder,  coupled  with  straining  efforts,  recur  again  and 
^•gain — perhaps  ovet>*  ten.  twenty  minutes,  or  half  an 
hour ;  throwing  tho  patient  into  au  agony,  as  tho  urino 
passes  orer  tJio  ulcerated  {lorlion  of  tho  prostate  at  tho 
nuck  of  the  bladder,  and  to  ex[Kil  n  small  (iiiantity,  or  a 
few  drops  only,  of  blond-stained  (luid.  ]*rofiiso  blooding 
may  (irlso  from  transfixing  a  projecting  portiou  of  tho 
prostate,  in  forcible  catheterism. 

The  vnkrged  prostate  as  felt  on  po-saing  tho  finger  up 
the  bowel,  varias  in  size  and  consiiRtence.  Usually,  it  has 
the  size  of  a  large  chcMntit,  or  a  small  compressed  orange, 
.-md  of  largest  extent  tran.svorsely — stretching  porhapa 
across  Uio  bowel  from  side  to  side  »t  tlie  neck  of  the 
bladder ;  or  either  lateral  lobe  may  be  moro  enlarged. 

18 
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Tho  conm&unoo  of  this  body  ie  ttnn  nrul  resisting,  nonio- 
times  soft  or  unoqually  hard  at  (Jitl't-Twit  pATt«  of  tlio 
fturfacp.  It  may  be  impossiblo  to  aacortiiin  llio  oxtoiit  of 
the  onlargeraont  backwanls.  wbicli  U  often  bc>'<nid  tKc 
reach  of  tho  fmgor.  Wlvm  the  inicldlo  lobe  is  ftlso  en- 
largod,  thift  condition  may  escape  dotAction  by  roctal 
exploration  only ;  but  when  that  portion  of  the  proetato 
u  principally  or  alone  aftccted,  it  may  be  raachod  with 
the  finger;  and  I  havo  noticc<l  that  prcssuro  upn'anis 
towards  tho  vesicjil  neck  pnivokca  tJio  desire  to  mictumtD 
— an  ftdditionfti  sympuiui  of  median  central  onlaryemcnt 
of  tho  prostate.  In  anomalous  cnMs,  thoro  may  be  a 
nodtilar  enlargement,  aB  of  tho  ri^^hl  lolie  and  mtcUllo 
lobe;  or  a  circumferential  ridj^  may  Itc  formed  around 
the  vesical  orifice.  Dy  tilting  tho  ba-se  of  tho  bladder 
upwards  and  forwards,  some  of  the  residual  urine  can  bo 
tapcUed ;  and  by  means  of  a  catheter,  HOreral  oun^-es  of 
ttriiM,  to  a  pint  or  more,  may  be  drawn  ofl'  from  tho 
Kscrvmr  behind  the  prostate,  altliough  the  act  of  mic- 
turitioo  bad  jiLst  jireTioiialy  boon  {>orfoniio<L 

In  most  casea,  it  in  of  no  practical  importance  to  carry 
tho  examination  further.  Btit  uirOmtl  exploration  with 
A  catheter  will  supply  information  which  rectal  expliwa- 
tion  caimot  convoy — respecting  tlio  elongation  and  cur\-o 
of  the  prostatic  urethra.     Ity  pas-ting  a  full-siiced  catheter 

of  llic  ordinary  length  and  curve,  wc  obtain  a  atandanl 
of  comparison.  If  tho  luino  flows  when  this  instntnient 
has  iravenwHl  not  moro  than  tho  uxnal  distanoo — about 

six  to  eight  inches — while  tho  handle  has  not  boon  de- 
proMod  more  than  usual,  thoro  will  bo  no  ovidonoo  of 

proatntio  onlai{;cmonL     Hut^  if  tho  catheter  has  passed 
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easily  nine  or  ten  inches,  nnd  yet  no  urtno  Sows — while, 
foUuwiag  its  coiirso,  the  haiulto  Iiim  become  doprcswd  to 
a  greater  dogroe  thou  usual — Uicro  will  assuredly  bo  soma 
.oolugomont  of  the  prostate;  n  judgmoiu  which  may  be 
fooDiinnod  by  rectal  oxptorntion,  ko  ftir  na  llio  Intoral 
'  lobos  are  conoemml.  Tlieu  the  proi^talic  oathoter  should 
Ite  used  ;  aa  imtniment  having  a  longer  shnft  by  from 
two  to  four  inchoii,  and  with  a  iniioh  liir;:rQr  curve 
(Fig.  38).  The  Incroasod  length  and  the  altered  direc- 
tion of  tho  prostate  canal  can  be  estimated  by  ineatis  of 
this  instnmient ;  tho  one  fact,  by  obsorviu^  tho  Icngtli  of 
shaft  intjoduced ;  the  other,  by  its  dcjircttscd  poeiitioi) 
vhesi  tbc  point  enters  tho  bladder.  Aiiy  lateral  dctloc- 
tion  of  tho  instnimotit,  to  the  right  or  to  tho  left,  when 
allowed  to  take  its  own  incUnation,  will  further  indicnto 
ft  greater  dcgrco  of  prostatic  oulargcinoot  ou  the  sido 
tmvanla  which  Uio  handle  iucHnus. 

Tho  mode  of  passing  a  prostatic  catheter  ia  pecuilur 
in  two  important  porlicutars:  tho  point  of  tho  iiiMtm- 
ment  nhould  be  directed  towortU  tho  upper  flour  of  the 
urethra,  and  in  turning  under  tho  puhie  arch  ho  hooked 
upwards,  bo  an  not  to  slojio  downwards  in  the  perinoimi; 
the  handle  being  depressed  more  than  in  passing  an 
ordinary  catheter.  A  small  quantity  of  urine — pcrliaps 
no  ounoo,  or  more — may  be  drawn  off  from  tlie  jmiioh 
formed  by  tho  enlarged  prostjitic  urethra ;  this  tinw 
taking  p1iu.'0  before,  and  as  if,  tho  instrument  has  cnt«ro<l 
tlie  bladder,  it  is  very  apt  to  mislead  the  surgeon,  whu 
might  therefore  fail  tu  complete  the  urethral  exploration. 
So  far  tho  ]»rostato  may  be  examined  with  tlio  cathotcr, 
and  by  feeling  with  the  Hnger  in  the  reoturn  at  the  same 
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ttnio ;  thuK  iisceitainin^'  the  tlitcknciw  of  tlie  pmsuui,  kk 
woU  as  tho  longlh  and  course  of,  llic  prostntic  urothni. 


f- 
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If  it  b1ii>ii1<I  be  Uioiiglit  nocoK8iu;>*  U>  uxploro  thu  vtsxal 
jiorLioa  of  tlio  prosUkUi. — u  to  tlio  (.-ulargemont  of  th<? 
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middle  lobe,  with  the  foesa  or  receptacle  behind  it  at  the 
base  of  the  bladder, — such  examination  can  be  made  by 
means  of  a  aoivnd  having  a  very  short  curve  or  only  a 
beak.  On  passing  this  instniment  into  the  bladder,  the 
beak  is  turned  down  to  sound  the  depth  of  the  post- 
prostatic  fossa, — possibly  finding  a  stone  there,  which 
not  unfrequently  lies  concealed  behind  an  enlarged 
prostate ;  in  withdrawing  the  beak  forwards,  the  posterior 
limit  of  the  prostatic  enlai^ement  can  be  deiined,  and 
tbo  state  of  the  middle  lobe  determined  more  clearly 
than  by  the  up-curvo  in  entering  the  bladder ;  and  lastly, 
the  crescentic  shape  of  the  vesical  orifice  may  be  indi- 
cated by  gently  turning  the  beak  round  to  the  right  and 
to  the  left  Thompson's  catheter-sound  with  fluted 
handle  is  also  a  most  useful  instrument  for  this  explora- 
tion ;  having,  moreover,  the  advantage,  that  as  a  catheter, 
the  urine  may  be  drawn  oft'  or  the  bladder  injected,  to 
suit  the  examination. 

Having  completed  our  examination  of  the  prostate,  so 
as  to  discover  the  enlarged  dimensions  of  this  body,  the 
question  of  ilingnon'tH  can  har^y  be  said  to  arise ;  hut 
there  are  certain  atlections, — of  the  urethra  and  of  the 
bladder, — from  which  enlargement  of  the  prostate  should 
be  distinguished. 

HU-icture  of  the  urethra  may  be  distinguished,  partly, 
by  the  act  of  micturition ;  the  stream  of  urine  is  dis- 
charged with  diminished  force,  but  the  volume  is  also 
diminished,  even  to  the  smallest  stream  short  of  reten- 
tion, and  it  has  a  broken,  twisted,  or  drihblii^  character. 
Catheterism,  however,  supplies  the  more  accurate  points 
of  distinction ;  obstruction  is  encountered  always  before 
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the  point  of  the  inDtrument  reauheH  the  proetAtic  urethra, 
nnd  tisualty  Itefore  nix  inches  of  the  instrumont  hnv« 
{Kissed  ;  wIiercAs  eight  or  nine  inches  of  the  instniment 
will  have  disappeared  ere  nn  enlarged  prostate  ofleni 
obetruction ;  and  the  handle  miiet  bo  depressed  to  n 
much  grcAter  degree  t)iaii  in  passing  stricture.  The  age 
of  the  palicut  a1«o  is  dilt'ctvut  in  the  two  ctisos ;  stnuiuru 
Always  comaiencing  bofurc  mid-life;  enlargement  of  tho 
prostate  not  until  tifter  tluit  period, 

liionfi  in  the  bladder  iit  Attended  with  somewhat  siniilnr 
s>-inptomH  to  pnwtntic  cidargctnent.  But  tlio  vcsioil 
irritiibitity  and  pniii  in  tlie  gtiins  {wnis  ore  more  novoru 
<ijtfr  micturition,  for  titon  thr  kUhio  settles  down  on  tho 
sensitive  base  of  thv  binddcr  behind  thu  pros^tutc;  nnd 
both  these  symptoms  ato  nlito  then  aggmvnlod  by  walk- 
injo:.  or  any  inoi-ement  whereby  the  stoito  shifls  iu 
jKtsition.  Tho  stream  of  urine  often  stops  su<ldenly,  by 
tho  stone  falling  over  tho  oritice  of  the  iu«Lhra  ;  but  this 
snnptom  may  also  occur  from  an  overlapping  outgrowth 
of  tbo  middlo  lobe  of  the  prostate,  as  a  rare  form  of 
]iro6tatJc  enlargement.  Hlomly  ivine  is  a  more  frequent 
symptom  of  stone  in  Uit-  bladder;  and  the  hn'morrhagu. 
which  has  n  florid  chanctcr.  and  is  more  co])iou8,  occurs 
ospecially  a/T<w  exorcise,  by  attrition  of  tho  stone  on  tho 
vesical  mucous  membrane.  Sounding  aflbrd&.  however, 
tla-  only  conulusive  evidence  of  stona  The  dii^nnis 
hocomes  far  mora  doubtful  in  tlte  case — not  un&equentJy 
met  with — of  an  enlarged  prostate  ro-ivifif!ny  with  stono 
in  tho  bUdder.  nml  masking  its  sj'mptoms.  If  the 
calculus  livs  in  tho  fossa  behind  tho  prostate  when  en- 
tat;^,  tbo  pain  in  the  |>cniK  and  vesical  irritJibiUty  will 
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Lo  mitigated  or  even  nbsoQt;  owing  u>  the  rcinovnl  of 
Uie  foreign  body  from  tho  soiuiitivo  nook  nf  tbo  bliuldcr. 
It  is  less  npl  Lo  bo  wusbcd  over  tho  vcsico-urctliral 
orifioe,  aiul  Uiiis  obstruct  Lho  ]itut.sago  of  urine  i  nnd  any 
indicRlion  by  lho  sudden  ccisiwtion  of  lho  stream  of  urino 
i»  equivocal  evidenco,  as  arising  pcrba^xs  tVotn  a  [lol^iKud 
outgrowth  of  tlio  niiddlo  lobe.  Thcu,  huwovcr,  occiuiioanl 
liiL-morrhage  or  blood-stuinod  urino  may  bcj^t  sui^picion ; 
and  ctuvful  Hounding  muy  di^oover  the  Htono  iu  its  bed, 
itltntist  under  cover  of  tho  prostata ;  imd  ou  pwoiiug  tho 
finger  \iy>  the  roclum.  that  body  is  more  distinclly  found 
U>  bo  onlargod.  'I'liompiton's  eaiheicr-80und  is  here  most 
Mer^'iMablo  as  a  sLoao-iuiarchor,  in  tho  post-prostatlo 
recL'pUclo  of  tho  infurior  fundus  of  the  bhiddor. 

Any  titinoicioi  tho  bUddt-r  so  far  rosomblcs  an  on- 
lATged  prostate,  that  both  project  into  thu  cavity  of  tliis 
ur^aii ;  but  careful  sounding  with  tho  beaked  instrument 
will  probably  onablo  tho  Surgeon  to  dofino  tho  ditlerent 
locality  of  tbo  two  outj^rowths:  and  ho  may  have  hU 
cUagnutibi  coiitinuwl  by  lho  distri'ssing  irrilabilJly  of  tho 
bladdor.  the  sovoro  pain,  the  copious  aixl  recurring 
luuraurrhago ;  aud  at  length  perhaits  he  discoTeis  somo 
chiinu^tcristJc  structural  elements  of  tho  tumour,  dis- 
chaigod  in  the  urino.  or  such  diiocl  eviilonco  in  brought 
to  light  by  iiuipection  with  the  mtoroRoupc. 

AUmi/  of  the  bladder  ditferst  from  prostatic  viilargo- 
mont  in  the  twofold  fact,  that,  when  a  cathotcr  is  intro- 
duced, DO  urine  nr  scarcely  aity  flows  by  lUo  prupubsivo 
action  of  tho  bladder,— the  »lieam  is  simply  a  passive 
dischaiigo ;  and  that  this  currout  cannot  be  much  accolc- 
mtod  by  any  cIVorW  of  llie  patient.     Atony  may,  how- 
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ovor,  itMlf  ho  line  tn  llio  over-diHtciuion  conM^uenl  on 
enlargoment  of  the  prostate  In  i>iirai>/«is  of  the  blftddor 
thmro  is  Uic  siune  passive  straun  of  itrino  wbon  a  cfttkotur 
u  pussoct ;  but  there  is  nlso  inability  on  the  piut  of  tlto 
patient  to  ospel  the  urino  by  tht?  action  of  the  abdominal 
muscleR. — this  inability  beiny  proportionate  to  the  com- 
pleteoeM  of  tJie  paralysis.  Other  parlii,  moreover,  arc 
involvcrl,  AS  the  lower  cxtrvmitios;  and  this  paraljIJc 
condition  proceeds  from  injury  or  disease  of  the  nerrotia 
centres — brain  or  s[iiniil  otirii,  Tho  absence  of  any  en- 
largement of  tho  prostate  should  not  bo  ovcrlookod. 

In  ooncluding  tlie  history  of  this  chronio  affection,  I 
hare  yot  to  notii-c  tt»  conscq  nonces,  and  modos  of 
termination, — nnhappiJy  tending  to  a  fatal  issue. 

Chronic  cystitis  commonly  ensues  from  the  habitual 
retention  of  urino,  and  distension  of  the  bladder,  which 
tdtimatoly  becomes  atooiod.  An  abundant  »ecret4on  of 
viscid  mucus  or  purulent  niattcr.  Ktrvakod  with  whitish 
phoRphatic  deposit,  and  soniotinios  tinged  with  blood,  is 
voided  in  tho  urino ;  which  is  now  alkaline,  and  of  n 
pungent  ammouiacal  w  fottid  udour.  OocasionaUy,  a 
deposit  of  imttcs  and  uric  acid  takes  place,  in  connection 
with  a  gouty  diathosis.  Stono  is  very  liable  to  form  in 
the  CMistantJy  retained  r&tiduum  of  urine,  below  the  c»> 
largdd  prostata  The  urinary  couKliuicnts  are  depositod 
probably  arotmd  some  inspissatod  mucus,  as  a  nucleus ; 
aod  tho  catcnlim  is  more  often  phosphatic,  or  jwrbaps  au 
eocrusting  urate  of  ammonia.  1'he  quantity  of  urino 
pBBsad'  varies  much  from  day  to  day;  being  ustuiUy 
much  above,  although  sometimes  below,  the  nverago 
healthy  standard.     In  consoquonce  of  tho  habitual  ro- 
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tontioQ,  ;Lud  inflammfttory  nlTection  of  the  bladder, 
coustitutioual  disturbftiioo  at  length  stiporreneH.  T)io 
patient's  general  health  doclinos,  from  broken  rest,  in 
freqaent  oftbrts  to  relieve  tlio  bUddsr,  and  from  Uiu 
oxhaiistion  induced  by  chronic  cystitis;  bo  beconiw 
sallow  and  dejected,  he  loses  Hesh  and  strength,  and  ages 
fasU  Kocurring  attacks  of  complete  retention  throw  him 
furtbor  back.  Or,  Instoad  of  this  i/rmlual  doclino,  a 
raj'id  depression  may  occur  from  nlceintion  or  sloughing 
of  tho  bladder,  with  repeated  hiomorrhage,  or  from  pro- 
fuse purulent  discharge.  Untinia,  from  suppression  of 
urine,  somolimes  cIobcb  the  scene. 

AfbOT  death,  certain  pathological  conditions  of  tho 
tirimuy  organs  will  be  found  to  have  resulted  from  tltu 
mechanical  and  backward  ellect  of  long-continued  partial 
TotentioD  of  urino.  The  bladder  is  dilated  but  thickened, 
{ffincipally  in  its  muscular  coat ;  the  h3^rtrophio(l 
inusciUar  bonds  projoct  inwards  in  the  form  of  prominent 
cords,  between  which  iho  mu<K)uB  membrase  proCnidcs 
oxlerualiy  in  ))oucbtid  dviHoeeions, — under  tlio  consr^it 
pressure  of  the  retained  urino ;  thus  the  bladder  Xinn. 
I>ocome  lascicttlatod  and  sacculated  At  the  baso  or 
lower  fundus  of  llio  bhvddcr.  a  fassa  or  rouoptacle  has 
foruiod  behind  the  enlarged  prostate,  capable  of  coniaiit- 
ing  perhi4w  several  ounces  of  the  ainmoniacal,  fnitid 
residual  urine ;  and  in  which  muoo-purulcnt  matter,  and 
pfaosphatic  deposit,  are  also  apt  to  accumulate.  'Hie 
vesicid  mucous  membriuio  lias  generally  a  greyish-stlato 
colour.  Uackvard  prc^uro  of  the  urine  distends,  and 
eventually  dilates  tho  urttem;  and  the  secreting  sub- 
staooo  of  the  kidnej/a, — in  their  pyramidal  and  cortical 
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portions,  ftr*  airopliiocl ;  reftiiltin^.'  iiorhaps  in  sAcouUtM 
rt-iuaam  kiduo^'s.  Uouw,  suppression  of  urine,  luul 
anamiA. 

In  the  treatment  of  chronic  onlargemont  of  tho  prott- 
M»,  ptJliAtJvo  inonsuros  alone  luivo  any  effoct ;  this 
pmtHtic  hypertrophy.  nnturiUly  incident  to  advnncin^ 
yoan,  bctn^  incurable.  1'ho  Hur^on  must  have  in  view, 
the  relief  of  rotontjou.  by  cnthctorisui,  or  other  o|>orative 
iiitorfcroDuo  when  Docussury;  and  the  prevention  or 
rtiliof  of  chronic  cystitiit;  and  tho  Duuntenanoe  of  Uie 
^^iierol  hoaltb. 

Having  regard  to  the  i.'onstant  ntentian  of  MNdual 
urine  in  the  bladdur,  the  oi^a  should  bo  emptied 
aMKluuucaUy,  at  least  once  daily,  or  perhaps  twico  or 
three  timos;  as  occasion  may  nxjuire,  owing  to  the 
omouut  of  nbstructjon  and  varying  degree  of  rotantton. 

But  what  aro  tiio  circumsumees  whieh  should  guide 
Uie  pnctitionor  as  to  tho  nooenity  for  this  Interferouci--, 
in  the  course  of  the  pTOgri*wiive  enlargement  of  tho  pros- 
tate t  I1iis  question  may  be  anawered  in  ditibrent  ways, 
according  to  tho  relative  importance  attached  to  tho 
quantity,  and  the  state,  of  tho  rosiduol  uriuo :  and  tho 
disturbance  of  the  general  health,  as  by  loss  of  rest, 
consctiuent  on  tho  frequency  of  desire  to  roliovo  the 
bladder.  IVacticalty,  I  conrvivv  tho  8ignitii;an«e  of  each 
and  all  those  facton  centros  in  their  tendency  to  oite 
issue.  Tbo  probablu  suporvt-ntion  of  cAnmto  cysfifi". 
and  thence  tiio  marked  difturunt^j  in  the  patient's  genoml 
ItMlth,  from  that  time,  is  the  condition  to  be  appre- 
hended. An  atonic  Htaie  of  the  bladder  is  prone  to  tbo 
occurrence  of  c^'stitli;  bnt  this  slate  is  to  be  measured 
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by  tlif  quMititj'  of  rosidual  iirino,  and  its  retention  with- 
i)ut  inconvenience  Tho  condition  of  tho  urine  ftbw  will 
.  ftftbrd  corroboratJvo  tcstimouj  of  the  same  tendency — 
Homo  ctoudinoRS,  not  to  luiy  muco-piinUent  dopo&it,  boing 
(luito  sufKcient  indication  of  approaching  cystiUs,  to 
sugffcst  the  necessity  or  iidvant»g«  of  using  a  catheter 
to  prevent  habituid  roteutiou. 

Although  tlieao  cmisidcrfttions  apply  to  such  intor- 
furenc^e  in  a  coinporativo  oarly  stage  of  prostatic  oulurgc- 
ment ;  tn  a  more  atlvanefd  stage,  with  constant  retention 
of  reeidual  urine,  to  the  amount  of  one  or  two  pints,  tho 
bladder  should  be  gradually  accustomed  to  the  relief  of 
uvor-di8t«nsion.  'ITie  catheter  must  ho  used ;  Imt  if  tho 
bladder  be  suddenly  emptied,  and  repeatedly,  at  intcrvalH, 
two  or  three  times  daily.  thi.'<  metltod  would  have  tho 
uflect  of  shock  to  the  system — something  like  tho  iin* 
lifOKiuou  produced  by  tho  colLapNe  of  n  psoas,  or  other 
largo  abscess,  when  suddenly  emptied.  The  patient  is, 
indeed,  relieved  of  his  tonuenting  blodder-difticidtics, 
but  ho  becomes  weak,  »nd  luscti  his  littlo  appetite,  vrhllo 
pre-existing  kidney-disuasc  is  brought  into  activity,  and 
lie  (lies  Id  a  few  woek.i,  exlistisled  or  unrmic.  Sir  It. 
lirodie  (irat  drew  attention  to  the  important  precautions 
to  ha  taken  in  donliiig  with  this  iiltnt-uUruuic  slato  of 
bladder-retention.  Ho  Hist  inculcated  the  practice  of  n 
temporary  compromise  bolwoen  leaving  such  cases  to 
tbetr  inevitable  fate,  and  suddenly  changing  the  long- 
(KKUstomed  distension  of  tho  bkdder,  at  tho  risk  of 
hastening  the  ittticnt's  <leath.  let  then  a  portion  only 
of  tho  urine  bo  drawn  oil',  and  several  days  elapse  before 
tho  bladder  is  completely  emptied  once.  Even  the  cluuigu 


k 


S84 


msE^ss&  <iF  THE  pm)srATE  oi^sn 


troin  a  natural,  albtit  inofliecmftl,  niodo  of  micturition,  to 
fU)  ATbilicia)  one,  may  tnduco  cptitis;  and.  thoreforc, 
(luring  this  transition,  the  tiso  i)f  the  instninicnl  muHt 
bo  gradiiaHy  proMedcd  with— once  a  day,  thon  twice, 
and  90  on — tintil  it  can  bo  safely  bomo,  as  occasion  may 
nxitiiro.  While  thus  attending  to  the  bladder,  the 
}^eral  health  should  be  supported  by  the  usual  ro- 
80iirc«e  of  diot  and  tonics. 

'V)»  pro«talie  cathcwr  is  krger-.iiKed,  longer  and  raoro 
oiirrcd  than  on  ordinary  catheter;  and  thus  being 
udapusd  to  tho  correK{x>nd>ng  atterationx  in  the  nrelhral 
ranal.  tho  nrino  can  be  more  conveniently  drawn  ofl"  by 
tliis  inMruraont.  llio  thrco  points — previously  nn'n- 
tioQod — should  bo  huro  rcmcuiburod.  in  passing  ihi^  in- 
stnimont  into  the  bladder;  not  jLo  mistake  tho  dttatation 
of  the  |>ro8iatic  urothra  for  the  bladder,  an  ounce  of 
urine  or  more  pcrha|«  thence  escaping  as  if  tlie  catheter 
hail  entered  ita  cavity;  the  up-swooping uf  the  point  of 
tlio  instrument  imdcr  the  ptibic  arch,  with  depression  of 
tho  handlo  sufficiently  between  the  thighs ;  so  as  to 
curve  upwards  into  the  bladder,  and  thus  also  ai'oid 
hitching  iigaiuHt  any  enlargement  of  the  middle  lolw. 
Care  should  bo  ukon  to  empty  the  receptacle  behind 
tho  prostate,  by  turning  down  tlio  point  of  the  onthctcr, 
befbrs  withdrawing  it  Tlio  ]iaticnt  should  bo  taught  Ui 
pass  tlte  inittnimont  in  his  own  [tonton,  tliat  ho  may  bo 
enabled  to  relievo  hitnwif.  A  gum-obstic  catheter,  nf 
largo  size,  will  then  be  more  convenient  and  safer  than 
the  silver  instrument;  tho  |iaticnt  pasting  it  ImI  by  bit. 
\Vlien  tlio  point  has  reached  the  proatatic  urethra,  tho 
stylet    should    bo  withdrawn,  that  tho  curve  of   the 
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catheter  may  glide  upwards  into  the  bladder.  Mercler's 
aonde  covMe,  a  beaked  elastic  catheter,  will  prove  B6r\-ice~ 
able  when  the  middle  lobe  is  enlarged ;  or  the  Bondr 
bicoudie,  having  a  second  beak,  is  thus  adapted  to  mount 
np  more  readily  into  the  bladder  (Fig,  39).  With  en- 
largement of  either  lateral  lobe,  in  addition  to  median- 
enlai^ment,  the  curving  of  the  prostatic  urethra  to  tho 
light  or  to  the  left,  may  be  followed,  more  easily,  by  intro- 
ducing an  india-rubber  tube,  which  is  sutficiently  pliable 


Fig.  30. 

and  resistant  to  find  its  way,  without  having  any  fixed 
curve.  Or  the  lobster-jointed  metallic  instrument — 
devised  by  Squire,  of  Elmira — may  be  used  in  such 
cases ;  and  especially  when,  owing  to  a  nodulated  and 
irregular  enlargement  of  the  prostate,  an  instrument  of 
varying  resistance  will  be  more  suitable  for  the  passage. 
As  a  rule,  it  will  be  unnecessary  and  undesirable  to  loave 
the  catheter  in  the  bladder ;  but  if  requisite  to  procure 
ease  and  sleep,  this  may  be  allowed,  as  during  the  nighL 
The  gum-elastic,  or  vulcanized  india-rubber  catheter,  is 
then  preferable,  as  being  less  irritant  to  the  mucous 
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DHmbrwic.  VnriouB  self-holding  instrumfinU  havo  boon 
IDkdo^  but  without  oHering  any  positive  advanta^.  Tlio 
CBlhetor  should  not  bo  used  more  frequently  than  ni|;lit 
and  momiDj;,  or  tfarioa  in  the  twenty>foiir  hoiini.  The 
tDoro  frequent  cathoterism.  say  every  two  honnt,  wiiich 
luny  bocomo  necessary  in  oxccpiinnal  cases,  must  be  left 
to  the  jtidgment  of  the  Suryzwu.  Hy  tlius  habitually 
rolioring  the  retention  of  iiriiio,  tlic  iiiitiont'n  exixtence 
Ixicuiiics  more  tolerable  or  even  comfort^blo.  and  his  liln 
limy  bo  considemlily  jiralongod.  The  tlad<lor  may  bo 
washed  out  occasionally  by  an  injection  of  tepid  wntcr, 
to  remoro  any  mitco-piirulent  matter  and  gravel,  or  to 
provent  tlie  formation  of  stone  from  any  residual  de- 
compoeing  urino.  The  patient  should  be  taught  to  do 
this  also  for  himRclf,  besides  that  of  pasting  the  catheter. 
Hut  supposinjif  no  iastniment  can  be  got  into  the 
bladder,  other  mcthoda  of  gaining  an  entry  may  l>e 
resorted  to.  They  are.  forcible  i-ailietcrism  or  tiinnrlUiig 
the  proHtAte,  jiunctiire  of  the  bladder  through  the  rectum, 
or  pmiotnrc  (iItovo  the  pulivs.  Of  ihcse  throe  metho<lft. 
forcible  catbcterism  is  sanotionod  by  Brodie,  li)it«), 
Spcncc,  and  other  Surgeons  of  large  experience,  oa  a 
safer  procodiiro  than  pimcttiro  per  rectum,  or  supra- 
pabic.  The  instniment  having  been  thnist  through  the 
obstructing  portion  of  the  prostata  (Fig.  40j,  is  left  in 
the  bladdtT  for  about  forty-eight  hoitrs,  to  estabtish  a 
fiike  passage  for  its  rc-introdiictinn.  Riit  I  have  known 
Berere  proetatitia  lo  lie  thus  iii(hiccd.  and  more  oompleto 
obstnictioa ;  or  copious  haemorrhage  has  been  oaiwed. 
more  blood  passing  back  into  the  bladder  than  encapcs 
through  the  urathra;  and  in  one  case,  I  am  sure  tiio 
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pationl  bled  to  death.  1  dooidedly  prefer  having  reooiirso 
to  puncture  of  tho  bladder  through  the  rectum :  but 
thia,  Auil  tho  other  procedure,  above  the  pubett.  will  bo 
considered  and  described  in  the  trofttmont  of  stricture  of 
tho  urethm.  Either  of  the'^o  tnethod»  of  enMrii^  thv 
bladder  may  bocomo  neces«ary.  for  tho  permanent  roliof 


Fid.  4a.~Uaj.  ColL  Sors.  Mul,  j:„'.09.  Efleobt  o(  (nrciblo  ntUctciixK, 
Kliuwtng  ttftnnelllng  of  the  cnUrH>>l  miMlr  lobe  ol  a  jiriHUUi.  Tliu  piv- 
■Utie  uiit  nMnbmiotn  poitlniiii  .if  \h«  iirothn  wcrn  ■«tito1|'  teflUDwl,  *uit 
DOM  the  fbiM  ptnli  •bwMi  hwl  imlMibly  oomnwl.  The  p&tiont,  an  i>M 
mui,  IukI  ntlen  piwiotulj  been  n-lwved  of  ret«iiCi<'ii  by  mauit  al  *  uUii'tor ; 
bat  a  Smgcon,  bAvIni;  fniind  •omn  dlffloultf  In  entering  thi?  bUiMvr,  |i>'t- 
toKted  Ihv  proaUCa  trith  ttw  iiutnan«nt:  and  dsatli  cuaod  in  tuv>  •■a 
tbna  w(«k)>.     (J.  O.  Orau«.) 

of  retention,  in  advanced  age.  when  tho  patient  cannot 
roliovo  himself  with  the  t-atheter. 

Tho  tondoncj-  to  chronic  cystJtis  from  proatfttic  «n- 
lnrg«mont  is  partly  averted  by  preventing  retention ;  at 
the  some  time,  tho  diet  should  bo  careftilly  regulated,  and 
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oxpoauro  to  cold  or  damp  avoided ;  in  lUiort.  any  ctuso 
of  any  disordered  ntato  of  tbo  iirino.  or  of  dotonQination 
of  blood  to  tho  bladder.  Tho  rontedinl  tntatmont  of  tbift 
voeical  atTection  bas  already  sutBciontly  on^^ftgod  our 
attention.  Nor  iicotl  nioro  be  said  nwpocting  (lie  siipiiort 
of  tho  general  b«altli. 

In  the  evont  of  s^-mptoraa  denoting  ulcoraiiou  of  tho 
prostate,  our  efforla  will  be  directed  to  allay  pain,  by 
opiatos  internally  and  jwr  nuiim  ;  passing  a  catbclor.  not 
only  to  prevent  any  collection  of  urine  in  the  intolomnt 
bladder,  but  to  roliei'e  tho  patJeut  from  the  eouittauily 
recurring  sufforing  of  psissing  urine  over  the  mimwwI 
surfaoo  of  tho  pruMalc 

Atfopii^  of  thf  Proetate  Bomotimos  occurs  iu  old  ago; 
OT  it  may  bo  found  in  oarly  adult  life,  then  probably 
boing  an  im]>crfoct  dovolopm«nt  of  this  glaod,  or  con- 
noct«d  with  malfonnatioo.  Tho  orgui  may  waato  in 
tlie  course  of  general  emaciation,  from  such  disoasos  as 
jdithisis  i  or  from  Home  local  caiiw  afTecting  its  nutrition, 
M  by  the  ingroiTth  of  a  tumour,  or  calculus.  Double 
costmion,  or  tho  division  of  botli  seminal  (lucta  in 
bilateral  lithotomy,  t«nd»  aUo  to  atrophy  of  tliu  pros- 
taXo.  No  spocial  symptoms  arc  known,  nor  docs  this 
condition  whntt  of  any  remedial  treatment 

CANCEit  or  THK  PROBTATK. — Occuning  IvsH  frf<iiicnUy 
as  a  itoconflary  dopntit,  than  aR  a  primary  diMoanu,  |>r6s- 
loiic  canoor  is  almost  always  enccphaloid,  and  sonw- 
timw  oombinod  with  molaiiotio  mattor ;  ttcirrhus  is  rarely 
if  ever  mot  with. 

The  proetoto  imdorgoos  etdargement,  and  the  syinp- 
toins  are  those  of  the  simple  chronic  onlorgcment  or 
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iypertrophy.  But  the  patient  complains  of  severe  pain, 
shooting  into  the  rectum,  up  the  sacrum,  and  down  the 
thighs ;  he  is  alarmed  by  repeated  and  profuse  hcemor- 
rhage  in  passing  wat«r ;  and  his  bloodless,  spectral  appear- 
ance tells  the  story  of  suffering  and  exhaustion.  On 
passing  the  finger  up  the  bowel,  a  tumour  is  at  once  folt, 
which — as  compared  with  an  ordinarily  enlarged  pros- 
tate— is  of  larger  size,  harder,  and  perhaps  irregular; 
or,  at  a  later  stage,  it  feels  softer  and  fungating.  The 
lymphatic  glands  in  the  groin  are  found  to  be  aflectod, 
and,  by  careful  palpation,  some  enlargement  of  the 
lumbar  glands  may  bo  detected.  This  concurrence  of 
symptoms  will  probably  suffice  to  indicate  the  nature  of 
the  prostatic  disease, — or  at  least  the  difference  from 
ordinary  glandular  hypertrophy.  Hiemorrhage  from  the 
urethra  often  occurs,  or  bloody  urine,  and  which  has 
been  said  to  exhibit,  under  the  microscope,  cancer-cells ; 
the  resemblance,  however,  of  the  epithelial  cells,  would 
render  this  evidence  doubtfuL  But  the  Sui^eon  will 
further  take  into  account,  the  rapidity  with  which  the 
symptoms  have  made  their  appearance ;  the  disease 
running  its  course  from  Brst  to  last,  in  a  period  not 
longer  than  from  a  year  and  a  half  to  five  years  in 
adults,  and  from  three  to  nine  months  only  in  children  ; 
and  that  this  malignant  prostatic  enlargement  is  not  at 
all  pecuhar  to  advancing  r^e.  Sometimes,  the  coexist- 
ence of  cancer  in  the  testicle  begets  suspicion  in  even  an 
early  stage  of  prostatic  cancer,  which  may  be  a  secondary 
affection  to  the  disease  in  that  organ,  or  in  the  kidnej'. 

Palliative  treatment  may  relieve  the  distressing  symp- 
toms of  this  diseasa    The  partial  retention  would  seem 
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to  w&naDt  tlio  use  of  nn  olasUc  cathotor;  but  instru- 
mental intcrforonco  should  bo  ftvoidod  as  long  as  pow- 
uble,  and  then  catbetarism  sbould  bo  performed  wir.h 
the  gentlest  manipulation,  not  to  irritalc  or  injure  the 
painful  and  bleeding  prostate.  Supra-pubic  cyMolomy 
would  horo  seem  to  be  adrisablc,  not  only  for  the  relief 
uf  retention,  but  to  establish  a  ]Njnnaii«nl  dircrsion  of 
the  urine  from  the  diseased  proetaUi.  The  sufibring 
would  thus  bo  reliovcd,  und  life  prolonged.  1  am  Dot 
aware  that  this  procedure  biui  boon  pntctuod.  Anodynes, 
in  the  form  of  opium  or  oonium  more  partJcutarly.  may 
bo  adnunisterod  both  by  the  mouth  and  rectum.  If, 
besides  thus  allaying  the  severe  \ma.  as  ibe  diseaM 
ptognBtM,  sleep  can  be  procured,  the  patient  may  well 
fool  thankful  for  that  double  boon.  Attaclca  of  htcmor- 
thagc  must  bo  treated  as  explained  in  connootion  with 
lifematuria.  liut  the  bleeding  of  a  bleodit^-growth, 
such  as  encophaloid  cancer,  is  even  less  controllable 
tliaa  it8  poiuful  charActer.  The  oooBequent  exhaustion 
will  requite  all  the  »u[>port  which  can  be  given  by 
tonics,  and  a  nourishing  diet.  Iron  and  quinine,  in 
their  various  prepar^ions,  are  Iho  must  cflicacious; 
while  the  choioo  of  food  should  bo  regulated  as  the 
digesUoD  rcsix>nds  to  the  various  rosourci^  of  oxpuriouee. 
The  general  Iieultb  and  strength  may  thus  bo  sustaiued, 
and  life  prolonged. 

A  ct/riie  condition  of  the  prostate  may  be  mcntionoil 
more  m  relation  to  iu  pathological  interest,  than  as 
having  much  practical  importance  with  regard  to  its 
diagnosis  and  treatment.  In  old  age  espodally,  the 
substance  of  the  prostate  is  o{\cn  beset  with  numerous 
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cairiUos,  of  an  irregular  shiipo.  apparently  dilated  pros- 
tatic foltiolos,  anil  commiinicaling  n-itli  tlie  ducts  of  tho 
^I^JUuL  Uinute  concretiona  or  prostAtic  calculi  of  larger 
[cizB  are  apt  to  form  in  thoiw  cysts.  1licu  flgsun,  the 
whole  substance  of  the  gland  may  havo  bocomo  con- 
verted into  a  rj-st  or  abscess,  resulting  from  long-con- 
tinued suppuration.  Oocasionally,  on  hydatid  cyst  forms 
bctwooii  tho  htac  of  tho  bladder  and  the  rectum.  This 
«xtra-cystic  conditiqii  is  attonrlcd  with  retention  of  itrino, 
and  distoomoo  of  tho  btoddor ;  emulating  tho  symptoms 
of  au  cidar^od  proet*t«. 

Tuherautar  deposit  very  rarely  affects  tlio  prostate, 
and  alvrays  sccondaiy  to  somo  other  part  of  the  genito- 
urinary iract  OS  the  primary  scat  of  deposit  The 
kidney  ih  adcctod  tirst,  the  testicle,  or  epididymis. 
CieDenlly,  tho  prostatic  dijHMtso  is  associated  with  ptithiHis 
puIinonal)&  l*rustatic  tuborculoeis  is  met  with  usually 
between  tho  ages  of  twenty-tive  and  Hfly-five.  Tho 
flymptoma  are  in  no  way  peculiar  or  woll-mai-ked.  A 
phihiftical-looking  man.  nr  scrofulons  child,  is  troubled 
with  frequent  and  painful  micturition,  as  if  a  ease  of 
vesical  irritability  from  any  other  cause ;  there  is  some 
obstruotioQ  to  the  free  passa^  of  urine,  and  slight 
hiomorrkago  recurs  at  inicmtlR;  Itut  those  symjptomB 
uiiglit  indicato  chmntc  prostatitis.  Rectal  examination 
dlKcoTors  some  amount  of  prostatitio  onlarf^emont.  and 
^perhaps  irregularity  of  tlie  oefpax.  The  vasa  defercnlia 
tJiod  aeminal  vesicle-s  are  also  sometimes  felt  to  be  en- 
1,  knotty,  and  indurated  by  the  deposit,  when  these 
parts  being  involved,  the  linger  can  be  pai«ed  beyond 
tho    enlarged    prostate     Subsequently,  however,  with 
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suppuration  and  dbcharge,  the  prostate  becomes  smaller 
than  DAturiU,  and  the  wino  purulent ;  but  the  tubercular 
abacess  ts  obetinatolT  indisposed  to  close  up^  Otburwiso. 
the  absence  of  any  special  symptoms,  and  tho  co-cxistenoe 
of  lit  Iciist  A  phthtstcft)  tendency,  will  indicate  tlio  nature 
of  this  discnfiv.  Uto  suspicion  originiiUy  cutcruiiuod,  is 
L-oofirued  by  the  slow  pro{;rcss  of  this  prostatic  afibc- 
tioa. 

Commonly  tenninaiing  in  death  from  exhaustion,  or 
from  pulmonary  phthifiis.  the  patient  may  at  length 
recover  under  favourablo  hygienic  oircumstoncM. 

TrmtmnU  roust  bo  conducted  on  general  principles,  in 
xe&KDce  to  thcconatilutJonnl  dinlliesiR. 

Pbostatic  CALCiri.UH. — Tho  prosUito  gland,  liko  othor 
glands,  ts  liable  to  an  insplssation  of  iti  sociotiuo,  form- 
ing a  nucleus,  nroimd  which  phosphatic  ooiicrotiun  takos 
place,  in  concentric  layers,  within  tlio  duels  of  tho  foUi- 
cnlar  structure.  This  mode  of  origin,  niul  si(ualiun.  dis- 
tingui.<ih  true  prostatJo  calculus  from  urinary  calculus 
which  may  have  only  lodged  in  the  prostate.  Tlio  physical 
chancier^  of  these  calculi  nro  such  ns  may  bo  easily  rooog- 
nisod.  Their  colour  is  commonly  a  browniali-yollow  or 
onuagc,  sometimes.  Mack,  red,  or  whito ;  niroly  transparont 
or  Uko  pcarl-barloy;  of  softish  or  hard  cansiBtonoo;  but  their 
fonn  is  very  irregular,  faceted,  triangular  or  squaro ;  imd 
their  luze  varies  from  that  of  granular  sand  to  a  poppy- 
aeed  or  cherry-stone.  Section  of  the  larger-sized  shows 
a  eoacontric  stmcturc,  and  sometimes  a  radiated  appear- 
■nco.  In  ]>Dint  of  niunbcr,  1,  S,  3,  or  more,  oven  to  100, 
may  have  fonned,  like  a  bag  of  marblea  By  constant 
attrition,  tho  fiicets  become  smoothed  and  polished.  Con- 
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tinued  deposition  of  phosphatic  matter  at  length  pro- 
duces a  larger  calculus ;  which  encroaches  on  the  rectum, 
or  comes  forward  out  of  the  mouths  of  the  distended 
prostatic  pouches  into  tho  prostatic  urethra;  thence 
extending  forwards,  or  backwards  into  the  bladder,  it 
forms  a  prostato-vesieal  calculus.  Sometimes,  one  or 
more  prostatic  calculi  become  detached,  free  and  mov- 
able in  an  open  duct  These  enlarged  calculi  have  a 
very  irregular  or  branched  appeiu*ance.  A  remarkable 
prostatic  calculus  was  presented  by  Dr.  H.  Barker  to  tho 
lEuseum  of  the  Royal  College  of  Surgeons.  It  haa  a 
pyiiform  shape ;  measure  in  length  nearly  five  inches, 
in  circumference,  at  its  thickest  part,  four  inches  and 
five-eighths ;  and  weighs  three  ounces  and  a  half  The 
stone  consists  of  twenty-nine  pieces,  the  facets  of  which 
are  regularly  fitted  together ;  indicating  that  its  forma^ 
tion  took  place  in  tho  crypts  of  tho  prostate,  separately, 
and  that  the  pieces  coalesced  by  subsequent  absorption 
of  the  glandular  substance ;  thus  resulting  in  this  multiple 
calculus. 

By  these  characters,  prostatic  calculus  may  be  dis- 
tinguished from  a  vesical  calculus  when  lodged  in  the 
prostatic  sinus ;  and  it  differs  also  from  the  inspissated 
calcareous  matter  of  a  chronic  abscess,  and  from  phlobo- 
liths,  which  form  within  varicose  pKratatic  veins. 

The  symptoma  to  which  prostatic  calculi  give  rise, 
depend  principally  on  their  siza  When  smiUl,  there 
may  be  no  symptoms,  or  such  slight  inconvenience  as 
not  to  attract  attention.  AVhen  of  larger  size,  they  are 
attended  with  pain  and  weight  in  the  perineum,  and 
uneasiness  at  the  neck  of  the  bladder ;  there  b  frequent 
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micturition,  somelimea  reUntion.  nn<l  difficulty  in  tho 
emission  of  xcmcn,  alUiough  atUtcks  of  priapism  may 
linvo  minlcd  the  siifTeror  to  more  frequent  sexual  tntor- 
oourao.  Alt  these  symptuma  point  to  an  enlarged  norl 
irritated  prootate;  and,  by  urethral  or  rectal  exploration, 
OHO  or  more  stones  can  be  tniiclied  with  an  instrtiment, 
or  folt,  through  the  prostaw  with  tJie  finger  (Fig.  41). 
On  passing  a  isound  through  tlto  tuvthra,  n  dbtinct 


FM).  41.-Ibiy.  C«l].  SIUK.HM.  3.(KW.  PiMUUe (?) tsMm  nTlatV* 
•iie,  nnkimng  in  the  |v«tetio  nntluv  aad  tMlt  ot  tba  UMklar,  altor 
tUbi)tiw,T,  TIh>  paUmt,  ««*<1  bit;,  I1>«1  lor  two  )-t<M*  ulUt  tho-nvntiaa. 
wWi  all  thr  lyntiiUiiii*  "t  irt(inii,ui'l  th*  wouiiil  rmuJalDg open.     lUitnn.) 

click  or  grating  is  licaid  and  felt,  juiit  hofore  the  beak 
>f  U]«  instnimont  enlOK  the  bladder;  a  deeply  imbedded 
calculus  raaybti  felt,  on  passing  the  finger  up  the  rectum; 
or  by  BimultAncoux  ciiuiiiiuition  with  tho  Kngcr  and 
sound.  A  Iai;go  number  of  small  stones  communicate  to 
tho  finger  a  crackling  or  grating  sensation,  like  that  of 
small  marhleft  in  a  bag.  Commencing  with  microscopic 
size  after  puberty,  these  prosutjc  concretions  aie  found 
in  p«tionts  of  mid<llo  ago  or  mlvaucod  life. 
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As  the  result  of  prolonged  irritation,  suppuration  may 
ensue,  forming  prostatic  abscesses,  and  perhaps  leading 
to  the  discharge  of  concretion,  through  fistulous  com- 
munications— perineal,  rectal,  urethral  or  vesical.  Or, 
from  the  retention  of  urine,  chronic  cystitis  results,  and 
the  other  backward  consequences  of  prolonged  urethral 
obstruction. 

Having  found  a  calculus  in  the  prostate,  what  treat- 
me]it  should  be  adopted  ?  When  there  are  no  urgent 
symptoms,  the  case  may  be  wisely  left  alone,  so  far  as 
regards  any  attempt  to  remove  the  stone  by  operative 
interference.  Symptoms  of  irritation  can  perhaps  be 
subdued  by  opiate  suppositori^,  and  careful  regulation 
of  the  bowels  to  prevent  any  rectal  constipation ;  while 
retention  of  urine  is  relieved  by  using  the  catheter  as 
occasion  requires.  If  the  calculi  are  small  and  movable, 
they  may  admit  of  extraction  through  the  urethra,  by 
means  of  a  long  urethral  forceps.  But  this  mode  of  oper- 
ation is  not  ea^Uy  accomplished.  When  the  stones  are 
large,  and  not  more  than  two  or  three  in  number,  median 
lithotomy,  or  perhaps  the  recto-vesical  operation,  should 
be  performed,  and  extraction  effected  with  scoop  or  for- 
cepa  A  larger-sized  calculus  had  better  be  removed  by 
the  lateral  operation.  In  either  procedure  it  will  be 
necessary  to  completely  remove  the  whole  formation,  by 
washing  out  the  prostate  and  bladder  ;  any  bit  remaining 
would  be  the  nucleus  of  fresh  concretion. 

Sometimes  the  Surgeon  has  to  deal  with  a  urinary 
calculus  or  fragment,  lodged  in  the  prostatic  urethra ; 
here  the  urethral  forceps  can  more  often  be  employed 
with  advanti^e  ;  or  failing  thus  to  remove  the  stone,  it 
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may  hn  pusliod  baok  into  the  blnddcr,  and  subraitUid  to 
tiUiutrity  or  litlioLomy. 

IjutUy,  t)io  occasioiuil  co-cxisUinoQ  of  prostAtic  Mid 
vesical  cftlculus  prcsonl  h  difficulty  in  the  way  of  tbo 
latorat  ojioritlion,  Yot,  undor  tbeso  oiicumsUmon,  this 
mode  of  removing  both  ciUouli  may  oIodo  bo  prooticablo. 

Renal  Calculits, — The  fj/mptomM  of  stoDO  in  tho 
kidney  hitro  been  ulrondy  noticed ;  but  the  irfniTntni  of 
this  condition  when  persistent  mergeH  in  that  of  other 
conditionti,  which  result  in  irrepanible  dcBtnicUon  of  lhi8 
organ. 

NKimRrpCrojir,  and  Xeph no- lithotomy. — Various  in- 
cumblo  <lii«Mfs  of  the  kidney  are  liable  to  occur;  in  the 
form  of  cancer-growth  or  other  tummir,  or  na  pyelitis,  with 
complete  deHtniction  of  the  renal  Rtructure,  in  which 
ostirputiou  of  the  organ  has  1)Oon  practised  occftRiooally 
uf  lito  years,  as  tho  only  rciiouroo — this  operation  being 
namod  nepfiredomy. 

In  other  cases,  oreo  nwro  often,  witliout  excision  of  tho 
kidney,  a  calnUuti  has  been  removed  by  inciaion  of  tbo 
iir,ian — the  operation  of  iw/Virttfomy,  or  nf^iltrv-UOu>- 
/omy,  when  porfonaed  for  this  purpose. 

XqArwlomtf,  —  Coiuidorablo  difKcultioa  havo 
the  eitcnsion  of  Surfrcry  in  favour  of  this  operation. 
Tho  obvious  dilGcully  of  'tiajfiums  is  cxporiooood  on  tbo 
Teiy  threshold  of  operative  iutorferenoeL  This  has  been 
,  Htirmouuted  only,  in  some  cases,  by  exploratory  incision 
down  to  tho  kidnoy,  rosultio^.  perhaps,  in  an  incompleted 
opoTAtion.  So  far,  nephroctomy  might  have  to  bo  per- 
formed ttnd«r  somewhat  simitar  droumstances  as  ovari- 
otomy, if  not  with  regard  to  tho  nature  of  tho  tumour. 


DISEASES  OF  THE  PROSTATE  GLAND.  S97 

yet  as  to  the  surgical  propriety  of  completing  the  opera- 
tion. But,  in  connection  with  the  question  of  extirpatii^ 
the  kidney — an  organ  having  such  intimate  functional 
relations  to  the  constitution  of  the  blood,  and  thence  to 
the  functions  of  other  organs,  the  physiological  effects 
and  consequences  of  nephrectomy  would  also  have  to  be 
investigated  and  taken  into  account. 

Professor  Simon,  of  Heidelberg,  who  first  successfully 
performed  the  operation,  took  up  the  inquiry  from  this 
point  of  view.  The  feet  that  one  kidney  may  gradu^y 
become  useless,  as  the  consequence  of  slow  disease,  with- 
out any  appreciable  effect  upon  the  general  health,  was 
supplemented  by  experimental  observation  of  nephrec- 
tomy in  animals,  with  the  result  of  showing  that  neither 
unemia  nor  albuminuria  ensued  from  the  sudden  ces- 
sation of  the  function  of  one  kidney.  The  remaining 
oi^an  rapidly  increased  in  size,  as  an  hypertrophic  com- 
pensation for  the  double  functional  work  imposed 
upon  it. 

The  immediate  surgical  rinks  of  the  operation — with 
regard  to  shock,  and  hiemorrhage,  and  peritonitis — have 
proved  to  be  not  greater  than  are  incidental  to  other 
surgical  procedures  of  equal  consequence. 

These  encouraging  data — physiological  and  surgical — 
have  since  been  fully  confirmed  by  the  progressive  ex- 
perience of  nephrectomy  in  the  human  subject:  as  by 
J[artin,  of  Berlin  (1878) ;  Smith,  of  New  Orleans ;  and 
other  Surgeons  in  Germany,  America,  and  in  this  country. 
The  promising  success  of  this  operation  rests  on  the 
assumption  that  the  remaining  kidney  is  healthy. 

OjyeraHon. — Nephrectomy  may  be  performed  either  by 
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Abdomiiia]  Section  (gastrotomy),  or  Lumbar  Incision. 
'Die  TcnLral  o}>cration  may  be  porformod,  either  in  ibo 
miildle  line,  or  jusl  outsiclo  tbo  margin  of  tbo  roctus 
abdominis  muscle,  a8  recommended  by  Langonbock. 

(1)  Aidiiminal  Sectivn. — Tbe  m^Uan  section  is  made, 
as  iu  ovuiotomy,  irota  below  the  uiubilicua,  donnttards 
U>  tbe  extent  of  three  or  four  inches,  towards  the  [Hiboa. 
LoDgcnbct-k's  somewhat  lateral  tncision  is  placotl  higher 
up,  and  corresponding  nearly  to  the  outer  margin  of  the 
rectus;  so  that  this  lino  lies  more  directly  over  iho  kid- 
ney, and  the  abdominal  section  is  comparatively  bluotl- 
less,  perhaps  also  allowing  tbo  peritoueum  to  be  refl«ct4Ml 
without  ojteDiiig  tiio  cavity,  in  removing  the  orgau.  To 
tb««o  advautagea  may  be  added  the  oonsideration  that  it 
might  become  necessary  to  prolong  the  median  iucbion 
to  above  the  umbilicus,  tn  order  to  fairly  roach  tbo 
kidney. 

Tbe  patient  being  under  the  influence  of  bichloride  of 
methylene— which  is  less  likely  to  provoke  stcknoss  than 
any  other  ana>sthetic — in  cither  lino  of  incision  tlio  ab- 
dmniuaJ  parietes  are  carefully  divided  by  succesttivtt 
Btiokea  with  tlie  knifo  ;  tlie  peritoneum  is  then  opeood 
and  Klit  up  on  a  broad  diroctor  or  liugcr,  care  having 
boon  taken  not  to  mistake  tbo  fascia  transvcrvalis  for  the 
peritoneum,  which,  on  jiaiuting  the  hand  into  tbe  abdo- 
men, would  bo  detached  fnaa  the  wall  without  outoriog 
the  cavity.  In  dividing  tJie  abdominal  pnrioLos,  any 
bleeding  points  should  1k)  Becured  by  lunall  clainp  forceps, 
before  opening  the  peritoneum.  On  paieing  tbo  hand 
Into  the  abdomen,  the  kidney  is  readily  found  behind 
tbo  intcstincA.  which  are  retained  from  pmtniding  by  a 
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large  flat  piece  of  sponge  overlaying  them  on  the  other  side. 
The  renal  layer  of  peritoneum  is  now  to  be  torn  through, 
and  the  finger  passed  around  the  kidney,  slowly,  and 
cautiously  detaching  it  &om  its  bed,  so  as  not  to  lacerate 
the  renal  substance.  Having  completely  isolated  tho 
oi^an,  it  is  brought  out  of  the  abdomen ;  the  ureter  is 
divided  between  a  double  ligature  of  Chinese  silk — con- 
taining no  cotton ;  the  vessels  and  fascia,  forming  a 
pedicle,  should  be  ligatured  by  transfixion  with  a  curved 
aneurism  needle,  armed  with  the  silk,  and  passed  through 
the  pedicle  bettoeen  the  vessels ;  each  half  is  then  to  be 
secured  by  interlocking  the  ligatures  (as  in  the  ovarian 
pedicle),  and  tying  thom  on  either  side,  finally  embracing 
the  whole  pedicle  as  an  additional  security.  On  dividing 
the  pedicle,  beyond  the  ligatures,  the  vessels  should  be 
seen  not  to  bleed  ;  and  the  cut  end  is  then  dropped  into 
the  abdomen — as  in  the  intra-peritoncal  ovariotomy,  now 
generally  performed.  But  Mr.  Knowsley  Thornton  lays 
great  stress  on  not  thus  dealing  with  the  ureter.  Aa  an 
additional  aseptic  precaution  of  the  most  vital  conse- 
quence— beyond  performing  the  whole  operation  anti- 
septically — he  retains  tho  bladder-end  of  the  ureter 
outside  the  abdominal  incision,  in  order  not  to  leave 
the  septic  material  this  tube  must  contain,  within  the 
peritoneum.  The  end  is  firmly  tied  with  strong  silk, 
and  then  cut  off  beyond ;  leaving  only  just  sufficient 
stump  to  transfix  with  a  pin,  and  thus  prevent  it  from 
slipping  back  into  the  wound.  This  ureter-stump  is 
well  cleaned  with  iodine,  and  packed  around  with  a 
little  cotton  squeezed  out  of  the  tincture. 
The  abdominal  cavity — previously — should  be  carefully 
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^Mltgod  drj^,  observing  to  dip  down  into  the  poritonaol 
ponoh  in  the  pelvis.  Waiting  imtil  any  oozing  hAMnorrtiAge 
has  oCAftcd,  ur  Iwun  comptctety  stopped  by  sponging  with 
iodine-lincturo;  then,  and  not  until  tlien,  the  incision  is 
to  be  aociirnlcly  closed  by  intcmipted  sutures  of  fino 
silver  wire,  plncod  nbout  half  an  inch  apart,  and  untorwi 
near  the  ninr^'in  of  the  incision;  oacli  suluro  transtixing 
the  whole  thickncm  of  the  hbdoininal  wkU,  including  the 
peritoneum,  on  either  side;  the  cuds  nliould  bo  twisted 
8o  MS  not  to  leave  any  cutting  strain  on  the  vrir«a  A 
pnd  of  dry  lint,  placed  over  the  tine  of  incision,  and 
retained  by  a  few  tiinin  of  a  broad  flannel  b«ndage,  is 
the  only  drosstng  roiiuircd.  If  the  operation  has  boeo 
conducted  under  the  auspices  of  carbolic  spray,  gauzo- 
dressing  will  be  used. 

(2)  jMtniiHr  nephrectomy  reRomhles  the  eperntioa  of 
Dolotomy  as  performi^d  in  the  loin.  An  oblique  incision 
is  mode  between  tJie  Lost  rib  luul  the  crest  of  the  ilium, 
to  nbout  four  or  six  inches  in  length ;  commencing  ex- 
ternal to  the  outer  margin  of  the  erector  spine  muscle, 
and  fidliug  below  on  the  middle  ihini  of  the  iliac  creat 
Having  succosavely  divided  the  muscular  layer  of  the 
abdominal  wall,  and  perhaps  cut  the  externa]  border  of 
the  quadratus  muscle,  the  fat  around  tlie  kidney  is  dis- 
placed  with  the  linger,  and  iJio  organ  ttintod  out,  without 
woundii^  the  peritoneuui.  'Hie  ureter  is  to  bo  Itgatuitid. 
and  the  pedicle  of  vessels  secured,  as  io  tbo  abdomiunl 
operation.  ' 

Either  operation  for  extirpating  the  kidney  may  bo 
foimd  much  more  difficuli  than  it  would  appear  to  bo 
simply  as  an  anatomical  jtrocedtire,  owing  to  the  various 
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pathological  conditions  of  the  kidney  for  which  nephree- 
tomy  is  undertaken  In  different  cases.  In  lumbar 
nephrectomy,  it  has  been  found  necessary  to  diTide  or 
excise  the  last  rib,  in  order  to  obtain  space  for  extirpa- 
tion of  the  mass  or  tying  the  pedicle.  This  complication, 
however,  did  not  interfere  with  the  success  of  this 
operation,  in  two  cases,  as  thus  performed  by  Czemey ; 
but  the  pleura  has  been  accidentally  opened,  in  such 
cases,  with  fatal  collapse  of  the  lung.  This  misadventure 
would  arise  probably  from  mistaking  the  eleventh  for  the 
twelfth  rib,  when  the  latter  is  rudimentary ;  although 
the  pleura  is  not  necessarily  implicated  in  section  of 
the  last  rib. 

The  comjxirative  merits  of  ventral  and  lumbar  ne- 
phrectomy cannot  be  fairly  estimated  at  present;  each 
operation  being  appropriate  for  removal  of  the  kidney  in 
different  diseases  of  this  organ ;  and  which  may  not  he 
known  until  discovered  during  operation.  The  ventral 
operation  certainly  has  the  advantages  of  providing  for 
the  complete  removal  of  any  mass  that  should  be  sub- 
mitted to  such  surgical  interference ;  and  the  sound  or 
unsound  state  of  the  other  kidney  can  also  be  then 
ascertained,  with  a  view  of  determining  the  probable 
issua 

In  considering  the  results  of  nephrectomy,  not  much 
can  be  added  to  what  may  be  gathered  &om  the  collec- 
tion of  54  cases,  in  a  valuable  paper*  by  Mr.  A.  K  Barker. 
It  appears  that,  up  to  that  date,  the  kidney  had  been 
removed  by'abdominal  section,  27  times,  with  17  deaths  - 
and  by  lumbar_ incision,  also  27  times,  with  only  11  deaths. 
•  "  Med.  Chir.  Tnuu.,"  voL  luT.  ^ 
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But  tiio  former  series  iocludea  11  cases  wherein  vcnlml 
nephrectomy  vas  not  the  uriginal  object  of  tlio  operation  ; 
and  in  tLc  rcnuiimng  16,  thoro  was  an  equal  ptoportion 
of  8  deaths  and  8  rocovcrios.  Thiu,  while  the  ventral 
operation  shows  recoveries  to  50  per  cenU,  tlie  lumbar 
operation  may  be  credited  with  iho  still  biglier  proiK>r- 
tionate  Euccess  of  about  59  or  CO  per  conC 

A  singularly  in»tniciivo  cooo  occurred  in  the  prnctioe 
of  Mr.  Knovfslcy  Tliornton  :  nephrectomy,  by  ab<Ioiuiual 
section,  having  been  preceded  by  himbor  nephrotomy, 
and  a  good  recovery  resulting  from  either  operation.  1 
am  indebted  to  Jlr.  Thornton  for  the  history  of  this  case, 
wliich  u-cU  illustrates  tile  circiimstaucoH  under  which 
either  operation  may  bo  practised;  and  also  the  diffi- 
culties or  the  dotnil^  oxporionccd  in  the  course  of  thead 
[Hoceedings.  I  had  the  opportunity  of  being  present  at 
the  operation  of  uophnictumy. 

M.  v.,  aged  tvrenty-Bix,  married  two  yean  ago,  within 
which  period  she  had  borne  two  children,  and  had  ono 
previouH  miscarriage.  During  the  last  pregnancy  she 
experienced  i>ain  in  the  right  loin,  and  the  urine  becanM 
thiek,  with  a  "shiny"  deposit:  l*rolonged  parturition 
was  followed  by  Hovcro  dooding ;  on  tlie  eleventh  day, 
iuflnmmatioi)  in  the  right  iliac  foasa  supervened,  and  a 
ireok  later,  the  left  leg  was  punlul  and  much  swcJlen. 
The  rouid  jiain  liAving  continued,  it  assumed  a  spasmodic 
character,  shooting  down  the  courso  of  the  ureter  towards 
the  right  thigh.  Somo  swelling  in  the  loin  had  cltlai;^^ 
iuto  ft  tumour  of  conBidorablo  size,  with  tho  colon 
curving  round  its  inner  border.  The  urine  was  now 
loaded  with  pus,  and  ammoniacal,  accompanied  with  tlie 
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constitutional  symptoms  of  Uoctic  fuvor.     lu  iiivt  state 
she  was  adnjitted  into  the  Sumariton  Hospital.  Fcb- 
nmiy.  1S82.    It  being  doubtful  whether  tho  case  was 
on©  of  •■  acrofulous  pyonephrosis  "  or  calculous  pyelitis, 
aa  exploratoiy  operatioir  was  performed,  by  an  iiicuion 
in  the  loin,  down  to  the  kidney, — full  Listerian  precau- 
tions of  iu)ttscptici»m  having  boon  adopted.     The  chief 
procticiJ  points  noucoablo  in  this  procedure  were  the 
free  hemorrhage,  both  from  tJie  tissues  and  tho  kidney, 
vheo  cut  into ;  iind  the  very  imperfect  knowledge  to  be 
guned  as  to  the  condition  of  tho  organ.    No  slono  could 
be  foimd,  only  a  aaccuUtod  kidney,  contuiuiug  very 
offensive  pus.    Two  largo  drainage-tubos,  thorofore,  wore 
introduced,  and  the  remainder  of  tho  wound  was  closed 
by  Rutures,  two  of  which  were  pasncd  throuj*!]  tho  upper 
and  towel*  angle  of  the  incision  in  tho  kidney, imd  gauze* 
dzessii^  applied.     After  operation  the  tempemturo  rose 
in  a  few  hours  to  lOt-e*,  and  the  pulse,  which  was  very 
faeble,  bo  108;    the  linit  urine  firom  tlie  bltiddor  was 
loaded  with  pus.  the  second  still  contiunod  some,  but  tlie 
third  was  clear  and  normal.    Tho  operation  hail  demon- 
strated   the    healthy  condition   of   tho  other    kidney. 
Symptoms  of  carboltitni.  however,  soon  apponrod ;  atkd 
although  tito  anti-septto  gauxo-dressings  wore  reduced  iu 
sixe  to  tho  narrowest  limits  oousistcnt  with  any  chance 
of  ascpticity,  tho  olivo-grcon  colour  of  the  urine  was  still 
marked.     The  dressing  was  ihoo  exebangod  for  euoa- 
]yptU8-gau2C,  and  the  state  of  the  urine  improved  ;  but 
putrosoonco    continuud,  and  "pus  which    had  soaked 
through  sixteen  laycK  of  Uio  gauae,  toomod  with  all 
kinds  of  bacteria."    The  wouod  healed  fairly  well,  the 
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Biititres  were  r«i»OTod,  and  first  one  (ubo  anil  then  tlio 
oUier  wcro  withdmwn ;  uiA,  for  a  lime,  tbo  patitiniV 
g«ncr»l  condition  greJilly  impmred.  Ittit  Uio  CTenin;; 
tetnperatnro  remained  about  lOO-O' ;  and  in  three  vooIch, 
[Mun  in  the  couree  of  tho  ureter,  which  bad  never  en- 
tirely ceased,  incrcdised  agnin ;  while  the  general  hcuIUi 
doclioed.  Under  these  circumstances  nephrectomy  was 
resorted  to,  and  with  good  hope  of  success,  as  the  ntlicr 
kidney  had  been  proved  to  bo  lioalthy.  March  11,  1882, 
abdominal  section  was  performed,  by  I^uigonbeck's  in* 
ciston,  along  tho  outer  border  of  tho  rectus  abdominb, 
under  JjAtcrion  precautions.  The  remnant  lotu-opening 
served  the  purpose  of  aflbrding  free  drainage  to  soptio 
matter,  botJi  during  and  after  the  abdominal  operation. 
In  order  to  destroy  existing  sepsis,  a  catheter  waa  fimt 
pc^ssed  through  Uie  toin  ainuH  into  the  kidney,  which  wax 
Uien  flooded  out  with  iodine  water.  A  longitudinal  in- 
cision to  tho  extent  of  sJx  inches  in  the  above-mentioned 
line,  gave  less  ha-morrhage  than  the  usual  median  in> 
dsion.  Tlio  peritoneum  was  opened,  and  the  kidney  at 
once  exposed,  without  seeing  omentum  or  intestine.  A 
hole  was  scratched  through  tho  peritoneal  layer  over  tike 
kidney,  and  tho  organ  enucleated  down  to  the  vessela  at 
the  hiluB,  with  but  slight  bleeding.  The  vcssoLi  were 
secured  separately,  and  then  a  third  ligature  was  passed 
around  the  whole  pedicle;  tliis  being  done  nearly  an 
inch  from  tho  aoru.  imd  tearing  aufficieot  distal  stump 
after  division  of  the  pedicle.  Tho  ronuuDdcr  of  tbo 
organ  was  onucloAicd  with  difficulty,  espocinlly  around 
tho  loin-opening,  so  that  a  portion  of  the  capsule  was 
loft.     Several  vessels  in  tho  fat  and  capsule  wore  tied 
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with  fine  curbolized  silk,  and  the  ends  cut  short.  TIio 
kidney  having  heen  drawn  out,  the  ureter  was  seized  in 
two  places,  near  the  organ,  with  strong  Wells's  forceps, 
the  tube  divided  between  them ;  and  immediately  closing 
the  bladder-end  with  iodized  sponge,  it  was  tied  and 
held  outside  the  wound.  A  sponge  soaked  with  iodine- 
tincture  was  then  passed  down,  and  out  through  tho 
loin-opening ;  this  failing  to  arrest  the  oozing  of  blood 
among  the  lumbar  muscles,  perchloride  of  iron  was 
applied  in  like  manner.  To  maintain  free  drainage,  a 
red  rubber-tube  was  parsed  from  the  lower  angle  of  the 
abdominal  incision,  through  and  out  at  the  loin.  The 
mcision  was  closed  up  to  the  tube  with  carbolized  silk 
sutures ;  and  tho  end  of  tho  ureter  brought  outside  the 
wound,  and  fastened  by  a  pin.  This  expedient  to  pre- 
vent septic  infection  from  the  bladder,  is  peculiar  to  this 
operation  as  performed  by  Mr.  Thornton. 

The  kidney,  after  removal,  weighed  1  lb.  2J  oz.,  was 
largely  sacculated,  and  contained  a  number  of  small, 
dark  calculi,  apparently  oxalate  of  lime. 

The  patient  made  a  good  recovery,  there  being  a 
marked  difference  of  temperature  in  favour  of  the  case, 
as  compared  with  that  after  the  previous  loin-operation 
of  nephrotomy  ;  but  some  green  colouring  of  the  urine 
after  the  abdominal  nephrectomy,  indicated  carbolic- 
poisoning.  Both  wounds — in  the  abdomen,  and  in  the 
loin  for  drainage,  healed  completely  on  the  same  day, 
the  ISth ;  and  the  patient  returned  home  well  i>n  tho 
30th  day — a  month  well  spent. 
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CHAPTER  V. 


DISEASES  OP  THE  liRmiRA. 


No  branch  of  Siii;gery  posseatieB  a  more  nbiindanl  liLent- 
ttira  than  UretLnd  Diseases;  and  no  subject,  in  my 
judgment,  bus  bocn  mure  ovorvrrittvn.  Those  dnooKOH 
liitvu  bovii  iuoidt'titally  altudod  U>,  a»  as80ciat«d  with 
Tcaical  utd  piMstatic  affoctioDs,  and  may  bo  thus  enume- 
rated: {!>  tnflAmmatiun  nf  the  Urctlim.  ur  Urothritis, 
and  its  more  Kpccilic  fonn,  Oonorrbittn  ;  {%)  .Stricture  or 
coDtnu:tiun  uf  the  coiulI,  in  sotuu  part  or  poit^  uf  its 
extent, — ns  a  Ktrtictunl  cir  organic  and  pomionont  coit- 
dition,  or  lut  a  sposmodio,  or  au  iiifliimmotor)*  stttte; 
(3)  "I'utaoure  occasionally ;  (4)  UrotbnU  Calculus.  Tho 
rewulut  of  Urethral  obstruction  compri^ :  Retention  nf 
DriiWi  EjctmviisatLon ;  Kitpluro  of  the  Itladdor;  otid 
Urinary  FistuUo  —  penile,  scrotal,  perineal,  urothro- 
vaginnL,  and  veaieo-vnginiU  tuituliv. 

UnETURma — SimitU  inflamniation  of  tho  urolliral 
tnufiotu  membrane  may  aruo  Irom  ranous  catuos,  at  any 
age,  and  in  either  sex.  Anyone,  who  may  bo  thtia 
affected.  cxperieitoeA  heat,  priokinj;r,  and  touiion  in  iho 
»rethm,  fur  a  day  or  two,  witti  iMmo  smarting  or  pcrliajn 
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scalding  sensation  in  passing  water;  symptoms  which 
are  followed  by  a  muco-purulent  dischai^e.  Sometimes, 
the  only  symptom  is  this  whitish  discharge  from  tho 
urethra,  unaccompanied  with  any  infiammatory  cha- 
racter. 

The  diagnosia  of  this  urethral  affection,  in  either  form, 
is  very  important,  from  its  resemblance  to  gonorrhoea. 
In  the  active  condition  of  simple  tirethritis,  the  distinc- 
tion from  gonorrhcca  is  extremely  difficult ;  in  the 
passive  condition,  it  resembles  gleet,  but  difTers  in  the 
thicker  and  more  opaque  character  of  the  urethral  dis- 
charge. The  causes  of  simple  inflammation  of  the 
urethra  differ  also  from  that  of  gonorrhtea  which  arises 
from  a  speciiic  contagion  ;  though  here,  it  must  be  con- 
fessed, the  line  of  distinction  is  even  less  definite. 

Certain  constitutional  diseases,  gout,  rheumatism, 
scrofula,  and  tho  influence  of  particular  medicines,  as 
cantharides,  guaiacum,  or  Cayenne  pepper,  frequently 
induce  urethritis.  Some  such  causes  seem  to  afi'eet  the 
urethra  through  morbid  states  of  the  urine,  as  when  it  is 
loaded  with  lithic  or  with  oxaUc  acid ;  thus  producing 
direct  irritation  in  the  passage  of  such  urina  They  give 
rise  to  the  active  form  of  urethritis,  and  the  discharge 
usually  disappears  immediately  upon  the  development  of 
the  constitutional  disease.  Scrofulous  urethritis  is,  hc.i\-- 
ever,  apparently  a  local  manifestation  of  the  general 
disease,  just  as  there  may  bo  a  discharge  from  the  nasal 
mucous  membrane.  Distant  irritation,  as  gastric  de- 
rangement, worms  in  the  intestines,  or  teething,  may  also 
excite  an  urethral  dischai^e ;  but  this  is  of  a  passive 
character.    Local  causes  of  various  kinds  are  not  unfre- 
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quenUy  Uio  occAsiuns  of  urolhrul  iTritatlon ;  tis  the  passage 
of  iiistruincnls,  a  fragment  of  sltma  or  oilier  foreign  bwly 
in  Llio  uruthr*,  injoctions,  sexual  intercourse  or  excite- 
mout,  th«  introduclioo  of  vuginul  (liBchargeii. — sucli  na 
the  munslniol  fluid,  or  leucorrha-nl  matter.  Here  ttgain, 
the  discharge  is  usiinlly  passive.  UrolhriLl  tulxiroulAr 
dopotit  may  also  bo  attended  with  diseharjjo,  of  u-bicb 
Bicord  givoB  nn  tostaace.  Tlio  devotopment,  or  rocur- 
tODfio,  of  aoooodary  or  tertiuy  syphilitic  orupuous,  hu 
been  followed  by  n  miicu-jmruloiit  How  from  tho  urctbia 
— aocorditij;  to  the  obsen-iitiuns  of  Itasisortuiu,  Bumstoad, 
and  Von  Buron. 

All  those  Cttuties  Hbould  be  takea  boo  ooasidomttoo 
boforo  pronouDoitig  a  professional  judgment  us  to  Uic 
particukr  cauiu)  in  any  case  of  urolhritis.  Tliwt,  In  a 
young  child,  the  existent)  of  vagiuul  and  urethral  ^s- 
ctiarge  is  not  abeolulo  evtdouce  tltut  a  rape  luis  been 
committed  :  and  in  [lenoiis  who  aro  subjects  of  sUrlctiiro 
and  irriutble  iirolhra,  u  ilischargo  apparently  gonorrhwAl 
Bometimfls  exjats,  or  appears  ufWr  sexual  interoourso  or 
excitement,  a  debauch,  or  other  eaiiae  of  urethral  Irrila- 
tion. 

Simple  urethritis  generally  sulsidea  in  a  week  or  ten 
days,  unlike  gonorrhcea,  which  continues  somo  weeks  or 
even  months.  But  the  discharge  often  becomes  chronic 
in  gouty  persons,  or  when  associated  with  stricture. 

Treatment  consists  in  removing  any  cause  of  urothnl 
irritation,  and  allaying  the  inflauunatory  B}'m|>toiiis. 
Thus,  in  a  gouty  or  rheumatic  case,  both  these  indica- 
tions may  be  answered  by  tbe  adntinistrotioD  of  nlkaUne 
a|)erioiits,  combined   pothaps  with   cotchioum; 
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(uded  by  a  modomU!  and  non-stimiilnting  rliot,  Whwi 
the  discharf^  has  become  passive,  weak  a.'tiriii^'ont  injec- 
tions, as  of  tlio  diiwcUitc  of  load,  alum,  or  aulphat©  of 
y.lna.  will  gradually  arrest  tlie  nrethriil  Bocretion  and  com- 
|iIcto  the  cure.  I  never  ubo  the  two  latter  fonns  of 
nstriagonis,  nor  find  it  necessary  ty  have  rocotirso  to 
copftib*  or  cubobs. 

Ah  associated  with  striotiiro,  iirelhnti»  may  occasion  a 
tcinpnnuy  retention  of  uriiio,  partly  spARmodic  Then, 
la  addition  to  what  is  tormod  antiphloiipstio  troatment, 
Uio  njlaxiog  influence  of  opium,  or  opiate  suppositorio*, 
and  a  warm  hip-Uith,  will  usually  overcome  tho  obstruc- 
tion. The  UKO  of  a  catheter  should  bo  postponed  until 
relief  cannot  bo  otherwise  obtoinctL 

Oonorrheea  or  Blennorrhaipa. — Thi£  form  of  urethritis 
ii  Attended  with  nmco-punilont  dischargo,  of  u  »pteifio 
chanu<tcri  and  is  genorally  produced  by  oontngion  or 
contact  with  ft  mmitar  discharge,  usually  during  mnwA. 
tnt«rcntir»).  It  may  aQect,  and  infect,  either  tho  male  or 
femal& 

In  tho  male,  tho  urothm  is  tho  seat  of  gononrho-a,  and 
particularly  tho  anterior  jwrlion  of  tl»o  mucoua  mem- 
brane, — as  far  a«  tho  fossa  nnvicuIiiriK  within  the  glans 
penis ;  but  tho  urethral  intiainniation  sometimes  extends 
backwards  along  tho  whole  tougth  of  tho  pasftogo,  and 
may  oven  involve  tho  mucous  membrane  of  tho  bladder, 
in  extreme  camk.  When  gouorrho'id  inflammation  sub- 
sideH  into  a  chronic  state,  tho  bulbous  portion  of  tho 
urethra  is  more  especially  aflccted,  tho  uitennediate 
anterior  portion  up  to  the  glans  being  comparatively  free. 
Other  portiotut  of  tho  genital  mucous  mombrane  are 
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^^       ofton  wcondarUjf  involred,  as  tb&t  of  the  pro)}Uca  and 

I  glwM. 

^B  llio  symptoms  of  j^norrlioMi  dilTor  in  tho  cciurso  of 

the  diitenso,  uv\  wliivb  mny  Uitw  l>o  divided  into  four 
tolerably  dofiniu)  suigcii.  (Jouimcucio^  ^icnUly  from 
tho  ftccoud  U>  tito  tiftli  (lay  nftor  oontngiou;  a  fthort 
periott  of  urotlunU  irrttaiioti  is  follou-od  by  ncutc  infliun- 
inntioii,  wtiich  siibtudos  into  a  docUniog  or  chronic  stugo; 
toniiiiintin-;  porhnps  in  gtcQt,  a  chronic  aUto  of  pwuliar 
disclutriJio  which  does  not  always  superveno. 

Urethral  irritation  is  attended  witli  very  slight 
symptom-s ;  an  itching  or  tickling  sensation  in  tho 
m««tuH;  its  lips  havo  a  florid  red,  and  pulled  appearance, 
iiud  arc  gluod  toguiltvr  hy  a  scnnty,  viscid,  clear  and 
colourless  or  slightly  opalescent  secretion.  In  passing 
water,  some  smarting  is  cxperionoml,  but  no  Bcalding- 
nu  ardor  urinin.  This  siogo  lusts  from  a  few  hours 
two  or  throo  daya. 

ActUc  in/Utmmation  gives  mo  to  the  discharge  of  a 
purulent  neorotion,  liaviiig  a  thick,  creamy  consisteoc 
im  opuqiio  and  greenish-yellow  colour:  it  can  l>o  pr 
out  of  the  utetlira  in  sulphur-looking  drops,  and  is 
usually  so  abimdant  as  to  stifiea  iho  shu't  in  patches  j 
an  acute  scalding  pain  is  fflt  in  passing  tirino,  which  tfl 
voided  with  sorao  diHi(.-iiIty  in  u  diitiinished  or  forkadi 
Btronm,  or  in  spasmodic  jerks,  and  with  increased  fro- 
qtiency ;  although  llio  p&ttont  refrains  from  mioluritioii 
as  long  aa  he  can  contain,  regarding  this  procedure  as' 
quite  a  little  ojkeraUoD.  Ilie  glans  penis  is  ttirgid  an<t 
of  a  bright  cherry-rod  colour,  the  urethral  canal  ts 
xwolton  and  conl-Iiko  to  tbo  touch ;  the  propuoe  maj 
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become  cedematous,  oud  at  length  the  whole  penis  looks 
and  feels  turgescent.  Should  the  Inflammation  pass 
back  to  the  bulbous  urethra,  a  sensation  of  weight  in  the 
perineum  will  be  experienced;  and  reaching  the  prostatic 
urethra,  a  bearing-down  weight  about  the  anus  is  super- 
added. The  heavy  and  enlarged  penis  seldom  remains 
pendent  and  quiescent  for  many  hours  by  day  or  night ; 
under  any  rubbing  irritation  of  the  dress,  or  from  warmth 
in  bed,  erections  often  occur  with  troublesome  incon- 
venience ;  or  ckordee  not  unfrequently  arises,  in  the  form 
of  a  painful  arching  or  twisting  of  the  penis  downwards 
during  erection,  a  penalty  inflicted  in  oft-repeated  attacks. 
This  bent  position  of  the  oi^an  in  erection,  seems  to  be 
the  result  of  lymph-effasion  around  the  urethral  canal, 
producing  an  inextensible  state  of  the  corpus  spongiosum 
at  the  part  affected.  Whenever,  therefore,  an  erection 
would  take  place,  as  the  cavernous  body  of  the  penis 
becomes  distended,  the  unyielding  spongy  urethra  acta 
like  the  string  of  a  bow,  and  bends  the  penis  downwards. 
Another  explanation  is,  that  chordee  arises  from  spasm 
of  the  muscular  fibres  around  the  urethra. 

The  characteristic  dischai^  and  scalding  micturition, 
constitute  what  is  vulgarly  called  the  "  clap  "  in  Ei^land, 
and  "  chaudpisse  "  in  Franco.  Some  feverishness  may 
accompany  this  acute  inflammatory  stage  of  gonorrhoea; 
but  often  there  ia  little  constitutional  disturbance.  The 
average  duration  of  this  stage  is  from  one  to  three  weeks; 
its  continuance  varying  according  to  the  number  of 
previous  attacks  and  the  habits  of  the  patient. 

The  chronic  stage  is  denoted  by  the  altered  character 
of  the  urethral  discharge ;  the  pus  subsides  into  muco- 
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puTulcul  mAtUr,  whicli  is  tlimner  and  less  copioius ;  and 
tbe  scalding  rovorts  to  smarting  or  only  a  sanaass  id 
micUiriUoa  In  about  another  three  weeks  tho  gonoF' 
rbtm  may  pass  off— under  treabnent;  but  it  rarely 
tfinninutos  spontaneously  in  tees  than  Uiree  moDthSi 
During  a  severe  and  protracted  gonorrha'al  dtsobnrgv, 
the  general  he«llh  undor^;oc8  a  marked  depresaon ;  so 
that  thu  indindual  may  be  almost  known  by  his  lu^gwd, 
pallid,  and  listless  a^pearanca 

Gleet. — filennorrhoea  or  gleet  mtutt  be  regarded  as  tlio 
sequel,  rather  than  the  concluding  stage  of  gonorHiaa ; 
for  ii  docs  not  invariably  ensuo.  Tbo  urethral  discharge 
has  now  become  a  thin,  nearly  clear  and  colourlnss.  or 
ahnuRt  n-atcry  fluid,  oozing  in  small  quantity,  or  so  scanty 
that  it  has  to  be  pressed  out  of  tlie  meatus  for  cjcami- 
nution;  no  scalding  or  other  inflainmatory  symptoms 
romMn;  yot  this  discharge  is  persistent — lasting  ftv 
many  numths,  or  even  years.  Thus  wo  speak  of  aa  old- 
»t«uliug.  glcciy  urethral  discharge.  It  may  bo  main- 
taiuod  by  certain  constitutional  conditions :  a  acrofutotis, 
rhetunatic,  or  gouty  diathesis  ;  a  iymjiuOic,  weakly  tem- 
perament ;  or  simpi)'  by  a  state  of  debility.  Tlie  indul- 
genco  in  alcoholic  MimubintA,  or  in  soxnol  inleroourse,  or 
Uio  combination  of  both  koutoos  of  urethral  excitement 
in  a  dtssipotod  life,  Is  equally  provocative  of  contintiod 
gleet.  The  diitchafgo  retains  it»  contagious  nature  for  a 
long  or  indcluiilo  period;  and  it  a  over  liable  to  be 
developed  into  a  more  vuulent  piiriforui  secretion  by 
slight  exciting  causes.  Sexual  intercourw,  therefore,  is 
always  unsafe,  so  long  as  any  discharge  exists,  of  whal^ 
over  kind  or  as  the  smallest  oozing  of  secretion. 
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I  have  already  noticed  die  diagnosis  of  gonorrhcea 
from  simple  Urethritis.  No  positive  distinction  can  be 
trusted  from  the  appearance  of  an  urethral  discharge, 
its  contagious  character,  or  from  its  having  been  pro- 
duced by  contagion.  As  Ricord  truly  observes,  "  Gonor- 
rhoea often  arises  from  intercourse  with  women  who 
themselves  have  not  the  disease ;"  and  yet  more  expli- 
citly, Diday  affirms,  "  that  from  the  very  fact  of  a  woman 
having  a  discharge,  no  matter  what  its  origin,  she  is  liable 
to  give  a  discharge  to  a  man."  Bumstead  bears  similar 
testimony  as  to  the  possibly  non  -  specific  origin  of 
gonorrhcea  in  a  man  from  an  uncontaminated  woman. 
It  is,  therefore,  of  the  utmost  social  importance  not  to 
overlook  the  difficulty  or  impossibility  of  a  diagnosis,  as 
affecting  the  moral  character  of  any  woman,  and  who  as 
a  wife  or  mother  would  suffer  the  most  wroi^ul  and 
cruel  imputation  by  a  rksh  or  erroneous  professional 
judgment ;  bUghting  also  the  domestic  happktess  of  those 
with  whom  they  are  connected.  Nor  need  I  dwell  on 
the  further  responsibihty  of  the  practitioner  respecting 
any  such  question,  when  made  the  subject  of  Medico- 
legal inquiry ;  as  perhaps  criminally  affecting  a  chaste 
woman.  In  the  male  sex  also,  any  persistent  urethral 
discharge — whether  from  gonorrhoea,  as  gleet,  or  of 
non-specific  nature,  may  equally  prove  contaglom  to  a 
woman. 

These  considerations  give  a  wider  significance  to  the 
causes  of  gonorrhoea  than  was  formerly  understood. 
Gonorrhccal  matter  or  virus,  and  occasionally  any  other 
dischai^e — as  menstrual  fluid  or  leucorrhceal  matter,  or 
even  the  ordinary  uterine  or  vaginal  secretions,  ipA^ 
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sovcrally  communicate,  or  givo  r'tso  lu  tnic  j^norrhren. 
Tiio  di&ttuction  between  gonorrhcta  and  simple  iirulbritia, 
in  %'irtue  of  the  ttjifcijic  nature  of  gonarrhcEal  ptm,  is  now 
generuUy  acknowlodgod  to  bo  no  longor  tomtbla  Tho 
oontJigiouit  cluiracUT  uf  gunoirbwal  pus  is  more  vJrulunt, 
and  the  symptoms  induced  are  gcuvmlly  moiu  sorero; 
but,  from  a  causative  point  of  view,  tho  only  dislincliort 
is,  that  sunple  urethritis  arises  from  utlior  causes— 
constitutional  and  local,  as  well  us  from  any  contagious 
diaoharge. 

Tho  following  additional  practical  facts,  although  not 
perhaps  exchwiroly  characteristic  of  gooorrhwa]  con- 
tagion, appear  to  be  vol!  established:  1.  Tbo  disonso  it 
not  communicable  by  sexual  intiircourse  U/ore  tlio  db- 
cbarge  appears.  2.  Mere  contACl  u  ^uniciont,  witliout 
any  abrasion  of  tho  urethml  mucous  mombrano.  And  ooD- 
tact  alone,  without  any  sexual  act,  may  eiied  oonlogioa 
(Hauuick.  Rudct).  :i.  After  tho  discharge  is  oBtabliahed, 
if  tho  urcdtn  be  previously  washed  out  by  means  of  a 
Tater^injoction,  the  diKcaso  will  probably  not  be  com- 
municated. 4.  The  coriiuscular  element  in  the  secretion 
is  alone  tho  contagium,  tlic  tilterod  fluid  being  inooulablo 
(Rollct).  Ueuoe,  tbo  more  purifonn  tbo  discharge,  tite 
more  i.s  it  ountagious.  5.  Tb«  matter  retains  the  power 
of  infection  for  on  indefinite  period ;  in  one  cose  Tttiuy 
ft>und  lliat  It  girl  hud  communicated  tho  diiioase  immedi- 
ntolyon  leaving  tho  Uagdalun  Hospiul.  afier  a  seclusion 
ctf'oDO  year ;  and  in  another  case,  according  to  Hunter, 
after  two  years*  seclusion.  0.  With  gleet,  two  i>crBomi 
thus  aflboted  may  have  intercoune  with  impunity ;  but 
cither  of  thorn  will  communicate  gonorrho'a  to  a  sound 
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person.  7.  The  violeQce  of  the  sj-mptoma  depends  very 
much  on  constitutional  conditions,  as  the  gouty  diathesis, 
and  habits  of  Hfe,  as  intemperance ;  consequently,  the 
same  woman  may  give  a  very  mild  gonorrhoea  to  one 
man,  and  a  most  severe  one  to  another.  H.  The  first 
attack  of  the  disease  is  generally  the  most  severe;  a 
kind  of  urethral  tolerance — the  acclimatization  of  Ricord 
— being  commonly  induced  by  repeated  attacks.  9.  The 
severity  and  the  continuance  of  gonorrhoea  are  often 
inverse;  it  is  most  severe  in  young  and  plethoric  persons, 
in  the  gouty  or  rheumatic  diathesis,  and  in  the  first 
attack ;  but  most  obstinate  in  scrofulous  and  phlegmatic 
constitutions,  in  persons  affected  with  chronic  skin 
diseases,  and  after  repeated  attacks.  10.  The  disease 
seems  to  bo  much  milder  now  than  formerly. 

The  generation  of  gonorrhuea,  apart  from  exposure  to 
any  discharge,  is  a  question  which  may  be  so  far  enter- 
tained that  it  has  not  been  entirety  disproved ;  but  many 
apparent  cases  of  origin  are  rendered  very  doubtful  by 
the  persistently  contagious  character  of  the  slightest 
gleety  discharga  In  relation  to  syphilis,  the  virus  of 
gonorrhoea  differs  entirely  in  its  nature  &om  that  of' 
chancre  or  of  chancroid ;  neither  disease  being  capable 
of  reproducing  the  other  under  any  circumstances.  The 
two  diseases  are  distinct ;  not  convertibla 

An  ordinary  case  of  gonorrhoea  passes  through  an  un- 
chequerod  course,  until  the  discharge  runs  itself  off  But 
several  morbid  conditions  of  the  urethra  or  of  adjoining 
parts  may  complicate  the  natural  history  of  this  disease. 
Cliordee,  a  bent  and  painful  erecUon  of  the  penis  down- 
wards, has  been  already  noticed.    Sometimes,  instead  of 
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the  corpus  spongiosum  being  the  scat  of  I^TupIi-cftVision, 
th«  coqwra  cdTomosa  are  lliiw  aHecte(I.  wilh  an  upward- 
nrcliing  of  tlio  pcniit,  during  erection,  Oocasinnall;-, 
inAammktory  itidtirntiott  of  tlie  lymptiatira  on  tltn  dnr- 
Knm,  or  on  one  side  of  die  peniK,  pn>duc«s  a  chordwj-lik© 
Durving-tipirard.  or  tk  lAtoml  twist,  of  tJie  organ, — apart 
from  on  crectilu  condition.  Uretlind  hentnorriiaffe  in  apt 
to  occur,  from  rupture  of  the  Pn^rgcd  vessels  during 
violent  eroctJonx,  and  especially  in  chordco.  Tliis  event 
is  unimporUint ;  tjic  loss  of  blood  usually  being  slight,  it 
affor^ls  roltot  Intlammntion  and  suppuration  of  some  of 
iho  mnwm  Jbllicle«  of  tbo  urcthm  may  occasion  soms 
tomponir)'  obatrnetiuu  ;  until  tbo  abscess  burets  into  the 
urethra,  or  porbape  oxtcnudly,  as  ii  li<ss  favourablo  insue. 
Abtoow  occun  Mtnutimos  in  tbc  spongy  tiasae  around 
tlio  urethra,  in  any  part  of  its  extent ;  but  more  often 
n<|joining  tho  fossa  navieularis  in  the  glAne,  or  ndjacont 
to  tlie  bulb  in  tbo  poriovum.  I'vri-urvtbral  abscvsa,  In 
either  situation,  may  bunt  into  the  urethra,  or  Dxtcmally. 
leaving  a  fistulous  opening.  Irritation  or  inflammation 
of  th«  uriwnry  oi-i/ans  is  a  far  more  serious  cnmpliuation 
of  gonorrh'Mi ;  aoinotimos  aRbcting  tho  posterior  [wrtton 
of  tho  urethra, — giving  rtso  to  severe  periucal  iviin,  with 
apasmndic  stricture,  and  more  or  loss  retention  of  urine ; 
Bometimes  extending  back  to  tlw  bladder.— as  denoted 
by  tho  more  urgent  and  painful  micturition,  with  mucous 
deposit  in  tho  urino ;  or  there  may  be  tho  symptocns  nf 
renal  irritation  nmountingcvon  to  nephritis, — announced 
by  pain  in  the  loins,  shivering,  vomiting,  and  albuminous, 
bloody  or  purulent  urina  This  state,  with  or  without 
cystitis,  is  likely  to  be  induced    by  early  or   sttxnig 
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urethral  injections,  intemperance,  or  the  use  of  copaibft 
iu  lai^e  doses.  Inftamniation  of  the  inguinal  lympfuitic 
glands,  or  sympathetic  bvho,  occurs  during  the  second  or 
inflammatory  stage  of  gonorrhoea.  But  such  buboes 
rarel;  proceed  to  suppuration,  unless  when  subjected  to 
irritation,  or  in  persons  of  a  scrofulous  and  debilitated 
constitution.  Balanitis,  an  inflammatory  aSection  of 
the  mucous  membrane  of  the  prepuce  and  glans,  is 
known  by  a  thin,  opalescent  discharge  from  this  part, 
often  profuse  and  excoriative.  Persons  who  have  a  long 
prepuce  are  most  liable  to  it ;  but  it  is  engendered  by 
uncleanliness,  hot  weather,  or  disordered  health.  As  the 
result  of  swelling  of  the  prepuce  and  glans,  phimosis 
or  paraphimosis  is  not  unfrequently  met  with  in  con- 
junction with  gonorrhcea.  Thus,  the  prepuce  cannot  be 
retracted,  or  not  easily,  behind  the  glans,  so  as  to 
uncover  it ;  or,  the  prepuce  cannot  be  drawn  forwards 
from  behind  the  glans,  so  as  to  cover  that  part  of  the 
penis.  Various  cutaneous  eruptions  on  the  prepuce  are 
occasionally  concomitants  of  gonorrhoea.  Herpes  j^cb- 
puiialis  appears  iu  the  form  of  small  vesicles,  containing 
a  thin  opalescent  Huid ;  and  which  are  disposed  in 
clusters  of  two,  three,  or  foiu',  upon  the  internal  or 
external  surface  of  the  preputial  fold.  Roseola,  pity- 
riasis, and  psoriasis  sometimes  make  their  appearance ; 
usually,  from  six  weeks  to  three  months  after  the  com- 
mencement of  gonorrhceal  dischai^. 

A  patient  having  escaped  any  mishap  in  the  course 
of  gonorrhoga,  is  yet  liable  to  the  consequences  of  this 
urethritis.  Orchitis,  or  inflammation  of  the  testicle,  is 
not  uncommon ;  commencing  as  epididymitis,  and  re- 
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mltang  in  a  swoHon  state  of  Uie  organ.  This  occurs, 
according  to  Foumier.  about  ouce  in  erery  oigbt  or  nioo 
cases  of  gonorrbu'a ;  and  at  a  period  from  ihi'  third  ti> 
th«  eighth  week.  1*ho  inflammation  torminatos  in 
resolution,  seldom  in  abscess.  Both  testes  nro  ofloQ 
affected,  but  mroly  at  tho  utuio  time ;  and  tbcrc  is  ft 
liability  lo  rolapso.  Otiu  ntlack  predisposes  bo  another 
from  tLo  sligbtust  urethritis.  CSonorrhu-al  rheiunuititmi 
or  8tfnoviti«  may  bo  hero  montionod,  ns  another  trotiblo- 
some  oontiof^itcy,  to  whicli  f  shall  presonfly  rocur  more 
Qspocially.  (lonorrlxral  ojAllinlmia,  an  acute  purulent 
inflammation  of  the  conjunctiva,  may  occur  in  conw- 
quenoo  of  the  accidental  application  of  tho  urethral  (li»* 
charge  to  tho  vyc. — an  inoculation  of  gononfioeol  matter 
to  onothor  mucouit  memhnmc.  This  mode  of  orifrin 
doos  not  aocm  to  bo  alvraya  indisputable  ;  for  Imth  eyes 
are  often  affected,  find  usually  at  au  interval  of  a  few 
days,  tho  eye  attacked  last  geoendly  suttering  UmiM. 
Gonorrhcval  ndfi-otitia,  an  inftammator)'  affection  of  the 
sclerotic  or  fibrous  coat  of  the  eye,  may  bo  of  a  rhoumatio 
character.  Occiuiionally,  gonorrho^  or  gleet  is  followed 
by  prwUUori-tui-it,  n  chronic  intlammation  of  the  pmstato 
gland  -,  charontcrized  by  tlie  discharge  of  a  few  drops  of 
clear,  transparent,  or  slij;;hlly  turbid  viscid  mucus,  after 
micturition  or  any  straining  effort  of  dcfiecation.  Tliia 
fluid  is  not  semen,  a.s  it  contaimt  no  spennatosoa.  Tboro 
is  also  much  inritability  about  the  neek  of  the  bladder, 
and  sensitivcncKK  of  the  prosuitic  urethra  in  passing  ao 
instnimont :  with  toss  of  atrongth,  and  mental  Inngunr  or 
h3-p(Kln>ndriacal  lovowss  of  Kpirita.  i^ridure  of  tho 
uretbm,  one  of   the    most    ordiuaiy  coa'icquenoeA   of 
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gonorrhcea,  is  considered  in  connection  with  the  general 
pathology  of  this  disease. 

The  treatment  of  Gonorrhoea  varies  according  to  the 
stage  of  the  disease. 

During  the  incipient  stage— urethral  iiritation — of, 
say,  forty-eight  hours'  duration,  it  may  be  possible  to  pre- 
vent the  accession  of  the  inflammatory  stage,  by  means 
of  "abortive"  or  "revulsive"  treatment;  which  com- 
prises astringent  urethral  injections,  and  the  S3)ecific 
influence  of  copaiba  or  cubebs.  But  any  such  agents,  if 
used  for  that  purpose,  are  very  hazardous,  by  perchance 
exciting  intense  inflammation.  So  far  as  opportunity 
may  offer  for  this  practice,  I  beUevo  it  is  generally 
abandoned. 

Ivjluvimatori/  atfif/fi — acute  and  chronic. — From  tho 
commencement  of  a  gonorrhteal  purulent  discharge,  re- 
ducing measures,  followed  by  suppressive  injections,  may 
be  employed. — according  to  tho  degree  of  urethral  in- 
flammation. When  ac-ule, — with  an  abundant,  thick, 
opaque,  yellow,  or  creamy  discharge,  and  scalding  in 
passing  urine — the  appropriate  treatment  consists  in 
gentle  saline,  alkaline,  aperient  medicine,  an  unstimu- 
lating  diet,  abstinence  from  wine,  beer,  or  spirits,  with 
rest  and  recumbency.  As  a  topical  application,  immer- 
sion of  the  penis  in  very  hot  water,  for  a  few  minutes,  is 
said  to  aflbrd  great  relief;  and  Foumier  recommends  a 
similar  application  of  cold  water ;  bo,  therefore,  the 
sufferer  may  make  choice  of  either  luxury.  When  the 
inflammation  has  passed  into  the  chronic  stage, — with  a 
diminished,  thinner,  and  clearer  discharge,  and  tho 
absence  of  scalding  in  micturition — tho  !  previously  re- 
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duciiig  measuros  sliuiilil  ba  dbconttnuod  ;  aud  siicccodfi 
by  Mad  tonics,  or  j)crhaj>s  copaiba  or  cubobs,  and  usuin- 
gODt  urethral  injectioiui  may  be  usod.  In  gUel, — tbo 
dtfichni^  having  now  become  scanty,  Uiin,  clear,  and 
colourless,  as  n  water)*  oozing  from  the  urctlirit,  and 
lasting  for  a  considerable  period— the  saiiio  sujipi 
measures  will  also  be  nppropriaU). 

By  Uie  forcffoing  plan  of  treatment,  I  have  almost  in- 
vtriably  prescribed  i>'ith  succestt,  in  some  thousauds  uf 
oases,  (^mmoncing  with  an  aperient  and  alkuliiio  mix- 
ture,— containing  sulphate  of  magnesia,  in  about  drachm 
doses,  with  a  Uttle  aenna,  and  the  bioarbonato  of  potash, 
or  the  Resquicarbonates  of  soda  and  lunmonia,  in  doeca 
sufficient  to  nearly  neutralize  the  uriiio  ;  in  ilirc-o  weeks 
or  more,  tho  urethral  inflammation  will  have  safely  sub- 
sided; the  patient  having  abstained  &otii  any  indulgence 
in  wine  or  other  alcoholic  beverages,  and  stimulating  food, 
eiqiecially  peppers  and  condimimti;,  any  sexual  excite- 
ment, and  active  exercise.  Tho  discharge  has  now  imdcr- 
gone  tho  characteristic  change  in  quantity  and  appear- 
ance to  tliat  uf  the  chronic  stage ;  and  the  scalding  pain 
in  micturition  has  also  ceased,  leaving  only  a  slight 
smarting  or  soroncas  in  passing  urine.  That,  the  di»- 
cfaatgo  may  bo  mi/V/y  KupprcMcd.  gniduatly,  by  using  an 
injootion  twice  n  day ;  couKistiug  ofnbout  5ij  of  tlio  Uquor 
pluiobt  diaoutatix  to  3u  of  dislitlod  water.  Other  iu^ec 
tionx,  if  not  pr<.'feraUIo,  may  bo  preferred.  Thus,  tlie 
Kubnitrate  of  btsniuth  in  mucilage,  grs.  x  to  ^j  of  water, 
with  a  litUe  moqdiiaor  Ix-ltadonna;  mtrato  of  silver,  grv. 
ir— U  to  5J ;  chloride  of  zinc,  gre.  i— iv  to  jiv ;  eiitphato  of 
zinc,  gr.  i,  gradually  increased  to  grs.  iv  to  3j ;  sulphate 
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of  zinc  ami  aceUtc  nf  lewl,  sua.  gm.  :(>:x  to  ;vj,  an  injec- 
tion long  in  us«  at  the  old  Lock  Hospital ;  nr  aiMitato  of 
idnc,  gra.  xii  to  jiv  of  water,  the  favourite  injection  of 
Stgtnund,  Milton,  and  Dumstead ;  alum  exme,  gra  v — x 
to  3> ;  forma  another  nseJtil  astringent ;  or  tannin  acid 
solution  of  the  sarno  strength.  In  obstinato  (/IftI,  the 
bichloride  of  mercury  may  prove  Rticcossful,  gr.  }  to 
^i  of  water ;  and  other  approved  formiilic  are :  sulphato 
of  copper,  gr.  i  to  i^i ;  permanganate  of  potaslj,  gr.  i — iii  to 
Ij ;  or  tliat  which  Ilumslead  recommends,  llic  pentulphato 
of  iron,  sfH  to  3vi  of  water,  lieforo  using  any  injection, 
the  patient  had  belter  pass  his  urine,  in  order  \n  clear 
the  urethra  of  gonorrhteal  matter,  which  would  prevent 
contact  with  the  mucous  membrane ;  and  also  to  avoid 
the  necessity  of  emptying  the  bladder  again  for  somo 
time,  core  boing  taken  to  drain  away  any  urino  from  tho 
uxeihrol  cooaL  Thcso  two  latter  preoiuttons  have  regard 
to  any  decomposition  of  the  injected  sulution  by  the 
action  of  the  urine  Owing  to  such  a  change,  a  Icwl- 
ii^ection  becomes  opaque  and  ctioUod  when  discharged  ; 
and  nitrate  of  silver  acquires  a  mllky-whito  opacity ; 
both  solutions  having  been  made  with  diistitled  water. 
An  injection  is  thrown  up  the  urethra  by  means  of  a 
small  glass  syringe ;  and  so  that  it  shall  be  applied  only 
to  the  attectod  portion  of  the  urethral  tract,  the  finger  ia 
placed  under  the  canal  just  in  front  of  the  scrotum.  For 
deeper  injection,  as  mostly  in  gleet,  various  fontis  of 
catheter-syringe  have  been  devised,  principally  by  Tio- 
muui.  Astringents  in  Uio  form  of  jtowder  can  be  injected 
to  any  particular  part  of  the  urethra,  by  means  of 
^lallex's  breeoh-loading  metallic  tube ;  but  such  locali;tod 

21 


32S 


DISEASES  OF  TVS  miETURA. 


uppIicitUuit  will  mroly  bo  iipproprtftto;  N'o  injection' 
Khoiild  cniiHC  |>ititi.  but  ouly  a  fcelinff  of  wftrmth  or 
sninrtiu^,  mv\  n-liicli  coMss  ia  k  fow  tninutcit.  Itoiigiofl, 
(■oitRMmnMl  witli  nil  oiiUineiit  of  nitmto  uf  silver,  or  ifae 
lialRum  of  copftil>&,  ninv  Ui  passed  idong  tlia  urethra  :  but 
thii*  niude  of  niAking  topicfk]  appUcittions  is  tint  in  genenl 
use.  Ia  old-NtancltDK  fflftt.  introduction  of  a  bougie,  or 
prcforabty,  a  coId-steel  .snnnd,  occAsionally,  oTon  where 
no  stricture  exists,  is  hiiflily  boneticiaL  It  should  bo  of 
Kurticient  si/o  to  occupy  the  urethra  without  fUutcndiild; 
the  passage ;  be  left  in  for  Rboiit  ten  nuntttos  at  a  time, 
mid  l>e  passed  twico  or  ihrice  a  wc«k.  ukuig  care  never 
to  re-introduce  any  instrument  until  irritation  and  in- 
creased discharge  shall  hare  passed  ofl'  for  twenty-four 
houni.  Ulistcring  the  penis,  in  obstinate  gleet,  haK  found 
favour  with  sttme  Surgeons;  the  itnguentumlyttiuspnMul 
on  lint,  is  wni)>[KHl  arouml  the  body  of  the  organ,  ami 
np[tlicd  for  not  lougcr  than  two  hours.  The  effect  is  Miid 
to  bo  singulnrly  curative,  when  the  glcety  duichargo  is 
uncoui])li<:jtt4.'d  by  stricture  or  orchitis.  Houietitnos,  a 
oungonitally  small  urethral  meatus  maintains  an  obstimite 
discharge :  a  small  pouch  having  formed  liebind  thv 
lower  commissure  of  the  orttice,  into  which  a  bent  probu 
can  be  introduced.  A  slight  incision  in  this  direction 
wilt  relieve  the  meatus,  antl  soon  stop  the  gleoL 

The  medicinal  treatment  of  chronic  Kiip]itimtive  dis- 
cbfttigo,  and  of  watery  gleet,  is  beat  fultilled  by  an  acid* 
tonic  mixture  of  cinchona  with  sidpburic  acid ;  Ihii 
towards  the  close  of  tlio  ciuto,  sulphate  (»f  inm  .should 
be  given,  to  repair  tlie  uucmic  condition,  ttuch  treat- 
ment as  may  be  suitable  in  tlie  various  other  oonslita- 
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t\fiTi«i  conditions,  mual  not  bo  oTorlooked ;  na  in  tlie 
si-rofulous,  rlioumatic  or  gouty  diatheBis,  on  wliicti  a 
Kloety  disoliargo  iiiuy  depend.  Certwn  medicinal  agents 
Imve  apparently  ay/iref/w:  influence  in  Airesliui^  tliodts- 
rharjie,  and  especially  the  two  renowned  spocitics — 
oopailift  and  cnbeV)s,  Soino  Surgeons  urge  tho  employ- 
ment of  the«e  raedioine»  in  the  noute  itUgo  of  gonorrha'n. 
Neitlier  should  ho  administered  when  it  manifcslly  dis- 
agrees nnth  the  patient ;  nor  continued  on  trial  beyond  a 
week  or  ten  days,  when  no  boneHcial  eftect  has  been  ob- 
liiiadd  by  that  tima     Botli  thoHO  specilica  aie  apt  to 

t  disturb  the  digefitive  organs,  and  produce  sj'mptoms  of 
roDftl  irritation ;  and  copaiba  KonicUmos  induces  a  cuta- 
neous rnith,  in  tbo  form  of  small  re<l  patches,  more  or  less 
circular,  soiiiowhat  like  nettle-rash ;  or  it  may  occasion 
iiooduche  and  vortij^.  But  the  various  pixparationa  of 
these  uiudicines  are  not  equally  to  bo  coinmoadod. 
t'opaibft  may  bo  given  in  capsule,  pill,  or  di-aught,  Tho 
capsule.  AD  envelope  or  coating  of  gelatine,  coatuioing  a 
smalt  bolus  of  coptubn,  is  an  clcgaui  and  convenient 
preparation  ;  tho  envelope  disguising  the  nauseous  taste 
and  peculiar  odour  of  the  balsam.  Sis  or  eight  capsules 
may  bo  takon  daily.  Tho  French  dmgi^  are  also  much 
used,  particukrly  in  America.  In  tho  form  of  pill,  con- 
solidated with  magnesia,  copaiba  sometimes  act-s  moro 
elVootually,  a  drachm  being  taken  thrice  doily ;  or  com- 
bined with  dilute  sulphuric  acid,  fifteen  minims,  and 
mucilage  in  infusion  of  roses,  as  a  mixtiire.thiamodicinAl 
agent  is  better  toleniujd  by  tho  stomach.  Cubebs  may 
agree  when  copaiba  will  not  "Vhe  dose  of  the  powder  is 
A  drachm,  throe  times  a  day.     The  fluid  extract,  in 
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ritnilnv  (loses,  m  more  palaUtble.  Hut  the  oteo-re^n  iti 
the  most  active  pmpuration ;  luid  j^ivon  in  cnpsule  oon- 
tiujUQg  tou  drops,  ono,  two,  or  three  may  be  taken, 
according  to  the  effect  of  this  romody.  Any  siwcitic,  or 
Any  injection,  that  may  bo  eiii[)luycd,  had  bettor  bo  con- 
tinued for  a  week  or  ten  days  itft«r  the  discli*rgo  bnti 
ceased ;  although  a  Blight  oozing  may  perchuoce  bo 
maintained  by  prolonged  injections.  Hoth  specifics  are 
somotimcs  iidvantagcoiisty  t^en  together,  in  such  pro- 
ponioiut  lis  to  form  the  consistence  of  an  cloctuary ;  of 
which  a  drachm  will  bo  the  dose,  tUrice  daily.  I  nm-er 
find  it  nocossary  to  prescribe  either  copaiba  or  cubebs, 
nitd  have  for  Komo  yiMK  discarded  tbom.  More  recently, 
the  oil  of  yellow  sandal-ivood  has  como  into  uso  as  a 
ipBcific  ;  ten  to  twenty  drops  being  given  on  a  lump  of 
sugar,  or  in  cnjeule,  and  tlie  do«<ie  increased  when  thta 
remedy  agrees  u-itli  the  stomach,  although  it  is  apt  to 
induce  pain  in  tho  loins.  In  the  eourao  of  a  week,  with 
full  <loso6  two  or  three  times  a  day,  the  curative  etfcct 
will  be  atlained.  All  those  Bpeoitics  u|)craUi  through 
excretory  changes  in  tlio  urine,  directly  acting  on  the 
inflamed  urethral  mucous  membrane,  by  contact  from 
micturition.  Uenoe,  they  are  Inert  in  the  female,  unless 
the  urethra  bo  involved  in  gonorrhtEa — as  all'octing  tha 
vi^finiiL  In  concluding  the  Ircatmont  of  gonorrho-a, 
hygienic  n»ourcos  may  prove  mnguloriy  beneficial.  Ilio 
tepid  or  cold  sponge-bath,  with  fricUon  afterwards,  sea- 
bathing, an  open-air  Ufe,  avoiding  horse-exercLse.  will 
often  succeed  in  tinbhing  off  an  otborwise  lingering  ca&o. 
Smoking  should  be  prohibited.  As  any  persistent 
urethral  discharge  might  be  contagious,  sexual  inter- 
course must  be  strtclly  forbidden. 
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OhxmUx  ia  bost  proventod  or  overcome  by  a  nightly 
pill  of  opium  and  camphor, — say  gr.  i  to  grs.  ii.  bji  lui 
ADodyno  antispasmodic,  or  coniunt  and  camphor  in  pill, 
I  have  often  ordered  with  marked  relief.  (Camphor  aloiio 
may  be  taken,  as  Mr.  Milton  diroctii;  one  drachm  of  tlie 
tincture  in  wator.  beforo  going  to  bod.  aail  rcpeati'd 
ovciy  time  the  patient  wakes  with  chordea  Ur  llicord's 
supposilory.^^f  opium,  the  watery  extract,  gr.  i,  with 
camphor  gra,  x,  may  bo  introdiicod  into  thu  rectum  au 
honr  before  bedtime.  The  patient  mast  deny  hitiuclf 
iuppor  or  any  oxcituincat  boforo  going  to  bod,  and  then 
bathe  the  parts  with  cold  water,  or  better,  with  hot  water 
itntjl  a  sensation  of  falntnoss  is  produced  ;  ho  should  lio 
on  a  hard  mattress,  and  bo  lightly  covered  with  bed- 
clothes.  If  the  sufferer  from  chordeo  bo  tempted  to 
forcibly  straighten  the  penb— "  to  break  the  chordoe," 
b<!  will  indeed  obtain  immediate  relief,  but  at  the  c\- 
|)ense  of  a  traumatic  stnctnro  in  consequence ;  and  of 
which,  therefore,  ho  should  bo  warned. 

In  the  event  of  urinary  refei^kyn,  from  spasmodic 
stricture,  the  wanii  bath  and  a  full  doso  of  opium,  re- 
peated as  may  be  necessary,  will  probably  soon  give 
relief.  But,  with  symptoms  of  prostatitis  or  of  cystitis, 
these  measures  must  be  followed  up  by  hot  fomonlatjona 
*>\<!T  the  bladder,  and  topical  blood-letting,  tiftocii  or 
twenty  leeches  to  the  perineum.  The  urine  should  bo 
kept  neutral  and  diluted  by  alkaline  drinks. 

Gonorrhceal  epiilidi/mliin  and  orchitis  may  bo  tnnitcd 
by  rest  in  the  rociimbcnt  position,  warm  fomentattoiu, 
and  leeches  if  necessary;  but  sedative  moasuroa,  oiipo- 
cially  hyoscyomuB  in  full  doses,  with  camphor  mixture. 
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will  often  prove  sultici«nt  tu  sitlxluc  tlie  pain  and  swoUing 
of  tho  testicle ;  whilo,  it'  tho  urctlira)  discharge  has  beoji 
8t](I(tenly  supprossed.  1  am  in  the  habit  of  soliciting  ils 
return  by  enveloping  the  iienis  in  a  poullico. 

Gonorrhoea]  rhcuniatitni  is  an  inUammatory  afiection, 
which  bears  a  general  resemblance  to  ordinary  rheuma- 
tism, but  whicli  arixes  fntm  gunorrhteal  urethritis.  It 
Attacks  the  synovial  membrane,  or  the  synovial  sheatlis 
of  tendons,  and  somottmcM  the  burwe ;  or  it  may  att'ect 
tho/i&roiM  t«xturvs.  as  the  fasciiv  and  Khcatlis  of  niusclea, 
or  pus^bly  of  tho  nerves,  and  rarely  visits  the  peri* 
cardium  or  endocardium,  tho  Uistea,  or  tho  eyes.  In  tlio 
lonn  of  Bjfttovitig,  tho  iufiaiumatiun  is  marked,  usually, 
by  an  abundant  seruus  etluiuon  into  Uic  cai>sule,  consti* 
tuting  h}ftlmrt.krmi« ;  it  is  attended  with  little  pain. 
uuloBH  after  moving  the  joint,  and  there  is  no  hoot  or 
rodnoHs  of  tho  integument  Tho  disease  tvrminatM  by 
resolution,  without  any  disorganization  of  tlio  joint,  or  it 
prooeods  to  fibrous  anchylosis ;  occasionally  to  mpiiurtt- 
tion.  and  destruction  of  tho  joint.  In  eitlier  of  these 
states,  the  afTecUon  is  of  an  indolent  obaiaoter,  lasting 
for  weeks  or  months,  perhaps  a  j-ear  or  two.  Commonly, 
tho  knee-joint  is  attacked,  tho  ankle  or  elbow  loss  fre- 
tiitontly ;  but  any  joint  ia  subject  to  gonorrhceal  synovitis. 
Where  a  targe  joint  is  attAckod,  only  one  is  afrecbe<l ; 
Komotimea  two,  as  botli  knocs.  llie  fibrtma  form  of 
gonorrh(eal  rheumatism  is  manifested  by  pains,  more  or 
less  aevero  and  fixed,  or  wandering,  in  various  muscular 
parts  of  the  body ;  aa  in  the  shouldtTs  and  back,  or  in 
ttio  thiglui  and  legs.  Lingering  as  an  obstinate  com- 
plaint, ihere  is  no  tendency  to  suppuration. 
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In  both  t}iesc  forms  nf  tho  disease,  the  tlisprrtportion- 
utely  sliffht  ft-briio  distil rbiuice  is  even  more  <iiagnostic 
from  that -of  ortlinury  rheumatism,  thoa  the  rompam- 
tivoly  pwnless  character  and  nbsonce  of  acute  intluni- 
iiiatory  Kymptoms,  iu  the  fiynovial  and  tibraus  aflectioDH. 
The  pyrexia  is  unattended  with  the  profuse  and  acid 
sft-oatings  of  rheumatic  fovor,  and  tho  uriuo  undergoeR 
no  marked  changes  of  hyperaeidity  or  deposit  of  hthntrn. 
ITie  blood — when  drawn  imd  coagulated — scarcely  ex- 
hibits tlMJ  butty-ooat ;  and  there  is  not  the  same  byperi- 
no«is,  or  exceaa  of  librinc,  oa  found  in  rheumatic  pyrexia. 
Tho  complications  of  j)ericardilis  and  endocarditis  are 
almost  unknown  in  this  dlBcasc. 

In  tracing  the  cnuwt  of  gonorrha-al  rheumatism,  cx- 
pu&uro  to  void  and  moisture  has  no  undcncy  to  beget  au 
attack,  even  in  iiersons  of  a  pronounced  rheumatic  dia- 
thc»iif<, — iinloHH  there  bo  a  oo-existinjj  gonorrhcea,  'I'ho 
ilisoase  is  thus  di^tinet  in  its  etiolog)'  from  ordinary 
rheumatism.  Some  jiecidiar  prcdispofiition  must  exist, 
AH  erincerl  by  tho  small  pro])ortioi)  of  persons  who 
become  affected  in  tho  course  of  gonnrrhrEra ;  but  the 
occiUTOJico  of  coo  Attack  entails  a  smguliu'  liability  to 
repeated  attacks,  whenever  the  individual  acquires 
gunorrhcnal  urethritis. 

The  «ausat:ive  relation  of  the  urcthnd  diwharge  to  tlio 
production  of  a  rheumatoid  attack,  lias  not  been  satis- 
factorily tletenitinod.  <.'onimoiicing — act-ording  to  l-'our- 
nier's  observations — l>olwecn  ilio  nixtli  and  fifteenth  day 
of  gonorrhipa,  and  rarely  at  any  later  period,  as  the 
second  or  third  month  of  chronic  discharge  or  gleet, 
the  rheumatoid  diseas4^  is  not  generally  preceded  by  an 
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arrest  or  any  ciimmution  i>f  the  discharge,  and  when 
nriHing  fi-om  gleet,  aii  actual  inorense  of  tlie  secretion 
occurs  beforo  the  6ii]>or\'onUon  of  s^-iiovial  inflatomatiou. 
(-kinorrhu'al  rhciitnatisin,  therefore,  wotitd  not  appear  to 
bs  a  Riidden  Tnelfi^Uwis of  tlio  urethral  inHanimntion;  and 
the  same  order  uf  ovciitj«  would  8CCIq  to  procludo  /iifeniic 
infation  from  the  urethral  dboharge.  Sometimes,  how- 
ever, the  discharge  stops  abruptly,  just  before  a  rheuma- 
toid outl>roak  ;  and  it  alwnyN  deoliues  or  disappears  aftor 
llie  dcvolupmcot  of  rhuumatoid  symptoms.  Theiico  tho 
poesibility  of  either  mode  of  origin — motasttmis  or  pyemic 
infectioit,  at  least  in  such  cases. 

Tho  tifatntrHt  of  this  disease  h  similar  to  that  for 
rlieiiiitatistii.  of  a  subacute  or  chreuiu  character.  Ex- 
perience has  attested  the  remedial  eflicacy  of  alkalies 
with  eolchicnm,  or  of  iodide  of  potatuuum  a-ith  tonics,  in 
the  form  of  quinino  eapcctally.  The  marked  ann>niia 
which  sujiervenes  in  advanced  cases,  will  suftgest  the  use 
of  tho  sulphate  of  iron,  and  other  femtgiaous  prepara- 
tions. Mercurials,  particularly  the  bichlnride  of  uiorciiry. 
may  bo  adrantageon»ly  ci'iijoiiied  with  the  ordinary 
trvatment,  in  coses  where  »  syphilitic  taint  is  assoeinlod. 
Cod*liveruit  often  improvcH  the  defective  nutrition  wit- 
nosNod  mostly  in  scrofnlons  subjects.  The  Joint  affi>o- 
tionit  yield  slowly  to  rest  with  couutor-irrilatiou,  and  tho 
support  of  ntnppiug ;  whili''  muscular  pains  and  sttfttioss 
may  bo  dispensed  by  frictions,  or  in  due  time,  passivD 
movomuuts,  an<l  tlic  influence  of  galvanism.  Thtf 
urethral  inllaimmtti<m  is  to  bo  fronted  as  usual ;  and  no 
uiteinpt  should  ever  bo  made  to  re-induce  the  dtscharga 
Vrrllirut  Utiow. — In  tho  development  of  gotwrrhu-a. 
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the  urethml  inflnmiuation  cummanow  ftt  the  meatOB. 
iind  passes  Imckwardit  slowly,  rcaohingr  ovon  U>  the  bulb, 
and  perhaps  invnlvin);  ttic  prostate,  seminal  voucles,  nnd 
I  bladder.  Exiiminntions  with  the  endoscope,  by  Dosoi^ 
raoaux,  have  demomitrated  tho  changOH  which  the 
urethral  iT)iicoii<i  inembrano  presents,  in  tlio  niioccviTvo 
staj^es  of  gonorrhea.  On  the  eighth  day  of  the  dis- 
charge,  the  inHammation  has  extended  to  tlio  antcnor 
half  of  thi*  urethra;  iho  mombrailo  is  eoiigestod.  and 
has  lost  the  polish  of  epitholiuni,  being  besot  with  little 
denuded  s])Otii.  In  a  more  advanocd  stage,  tho  posterior 
liivlf  of  the  membrane  has  become  invaded ;  but  the 
indamination  tends  to  assume  a  localized  form — in  the 
fossa  navicularis.  the  sinus  of  tho  bulb,  or  in  some  inter- 
mediate part  where  chordee  exists.  Theeo  jmtclicn  of 
iiifiainmatory  congestion  are  not  only  denuded  of  epi- 
thelium,— they  may  be  covered  with  graimlutions.  having 
the  samo  appearance  as  that  of  granular  Uds  from  con- 
junctiTiti*,  or  o\-en  pnswmt  the  charactor  of  polypoid 
exeroBC«nco)i.  This  localized  Biate  of  gouorrha»il  tireth- 
ritia  is  eBpccinlly  coincident  with  (fkel — tho  congostod, 
and  perhaps  gnuiular,  patches  of  mucous  membranu 
maintaining  tho  soroiis,  or  purifonn,  disohargo.  Ac  eomo 
part,  whore  the  inflammation  has  been  more  intensely 
concentrated. — as  towards  tho  urethral  bulb, — tlio  sub- 
mucous tisaue  is  intiltrated,  and  beoomeA  thickened.  s» 
as  to  form  an  oiyanic  stricture ;  this  also  being  thu 
source  of  glooty  discharge. 

l^rethral  examination  nuiy  be  made  by  moons  of  n 
Inilboiis  hoiigie.  or  with  the  endoscopo.  On  passing  a 
full-KUcd  instriuiiont,  having  a  bulbous  end,  down  the 
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urethra,  a  ooiigt-stcU  or  graimlur  bjjdL  may  bo  doUct 
i>y  ibo  painful  soiisatiuu  elicited  wlivn  llio  iusmimoot 
tcnchoft  LhHt  »pot,  im<l  which  otsuos  its  the  iusUiunmt 
pnncs  twyond  into  hualiby  urethra  again.  Sometimes, 
boforo  any  di^uirbiuico  of  tlie  urothnd  piissago  by  au  in- 
stniiuent,  sonic  evidence,  as  lo  the  vxiHt«ace  of  a  con- 
gested patch,  nuiy  be  derived  from  examination  of  the 
nrine.  I>urinjf  inirturition.  the  RUrface  of  any  such 
p«teh  is  washed  by  the  flow  of  urine ;  and  thiiH  a  sort  of 
soft  scab  of  adherent  pux-coqiiisolcH  may  bo  detached. 
wluc3i  being  twirled  round  in  tho  fttieani,  is.  brought  nm-ay 
in  a  fiUraentous  fona  On  examining  the  uiinu.  im- 
ntcdiataly  ufMor  its  tnutsmiiision  into  a  k'I^bs  vesael,  one 
or  more  of  those  tilamonts  will  be  seen  sinking  in  tho 
fluid ;  and  if  a  filament  bo  caii^ht  and  placed  iindrr 
tho  microseopo.  it£  luiluru  will  bo  at  onco  discoverwl — it 
boing  found  to  consiHt  of  adherent  pu^-eorpusclce.  Tho 
difficulty,  howovor,  of  distinguishing  botwcon  these  cellt 
and  mucous  corpiutclea,  renders  the  evidence  thus  ob- 
tained ambiguous.  The  shred-liko  character  of  the 
desquamation  points  to  an  urathnd  loxion — in  tho  state 
of  an  abrasion,  which  is  destitute  of  iho  ordinary  cohunnar 
epithelium  of  the  urotbru.  In  the  dinguoais  of  a  oon- 
i^'cstcd  patch  at  any  part  of  tho  gauxI.  the  otcape  of  a 
thready  shred  might  proceed  from  the  mucous  ntembranu 
behind  a  irf>-iWu)V,-  but  then  the  existence  of  this  iirethrnt 
oonilition  will  bo  dobectod  iu  passing  an  instnunonc 
Examination  with  the  endoeoope,  or  urethral  specidiun, 
may  bo  rcHortod  to,  if  neceasaiy,  to  settle  any  diagnosuc 
difltcully.  A  congested  or  granular  patch  cnn  bo  pUinly 
Hccu,  OS  tho  end  of  the  tube  travcreea  tho  urethra. 
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The  tytatment  of  any  isucb  lesion  comisis  in  tho  topical 
opplicaiion  of  vnrioiui  stimulant  solutions,  usually  by 
mciiiLS  of  a  loug  Imo  probo,  urmod  with  a  twist  of  cotboit 
SAluratod  with  tbo  solution.  Nitrato  of  silver,  sulphate 
of  cop]Kir,  or  taunic  acid,  will  each  prove  remedial,  in 
diHeretit  cases;  when  uno  falK  another  stimulant  sue- 
ceeds.  And  much  Mlrongcr  solutions  can  bo  applied 
topically  through  the  endoscope,  than  could  otherwise 
be  u.'4;d  ;  the  urethral  mucous  membrane  ui  front  of  tho 
lesion  being  protected  by  the  tub& 

Tho  application  is  to  be  renewed  onoo  or  twice  a  week, 
as  occasion  rec|uires,  after  anypiiinful  sensation  has  worn 
off;  and  this  metliod  may  havo  to  bo  continued  for  some 
months,  until  tho  patch  of  mucous  membrane  has  ro- 
sumod  ft  healthy  appcaranco.  In  tho  courso  of  treat- 
ment, the  endoscope:  enables  the  Siu-geou  to  ascertain 
tho  progress  eHoctud,  and  whou  a  euro  is  attained. 

GoTtot'r/uea  in  tke  FemeUe  is  a  much  loss  common 
affoctiuu  than  in  tho  tiialo  sex.  But  tho  inthuumation 
and  discharge  is  rarely  rostricwd  to  tho  urethra;  tho 
vagina  is  the  chief  seat  of  gonorrhu'a.  Tlie  sj-mptoni-s 
are  heut  and  itching  in  the  vagina,  with  smarting  oi- 
,  scalding  in  the  urethra  n-hen  the  urine  is  passed ;  on 
examination,  tho  vi^nut  piuitutgo  i»  found  to  be  red  and 
Awollcn  ;  those  early  symptoms  being  .soon  followed  by  a 
copious,  groouisli-yellow,  muco-purulont  discharge,  pro- 
|.ccoding  more  ospocially  from  tho  upper  vrall  of  the 
TAgioit.  The  labia  usually  bocomc  involved,  appearing 
rod  and  puffed,  while  the  socretioa  from  the  sebaceoiia 
follicles  gives  an  offensive  character  to  the  discharge. 
Sometimes  the  inflammation  extends  backwards  to  tho 
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caut«riiK)d  or  lightly  pencille*!  with  nitrate  of  silver.  Si>o- 
fitics,  as  of  copaiba  or  pubelis,  can  bo  of  no  Borvico  in 
tho  gonorrii<i'ft  of  women,  iinloiH  the  urethra  be  aflbcted  ; 
these  medicines  Acting  thrutigh  the  urino. 

STRirrtTRE  OF  THK  I'KKTHUA. — Amonjf  disoMCs  of  tho 
iiretlmv  Stricttiro  jitstly  rnnks  hi^h  in  it»  itnjiortanoe ; 
whether  on  account  of  its  frequency,  the  distrcia  it 
occftsions,  tho  serious  and  fatal  cootteqiicncoR  when 
neglected,  or  the  unquestioniiblo  mcww  for  cure  or 
relief. 

The  term  Siriciuro  of  tho  Urethra  signifies  an  iin- 
oatnral  narrowinf;  or  conlraction  of  this  passage,  at  nno 
or  more  point*  in  its  extent.  This  may  depend  on  either 
of  throe  distinct  conditions  ; — (I)  Lymph-deposit  in  tho 
mucous  and  siibmucoim  tis-iuai,  as  the  result  of  ehronio 
inflammation — and  thence  known  as  Organic  or  Perma- 
nent Stricture ;  (i)  Spasmodic  contraction  of  tho  mus- 
cular fibres  encircUng  the  mncona  membrane — Spas- 
modic  Stricture ;  (:t)  Inflammatory  congestion  of  the 
mucous  membrnno — Influinumtury  Stricture.  Tho  two 
latter  conditions  of  sirictiirG— spasm  and  inflammation, 
often  ooosisl ;  ancl  either  nwy  be  cngraftod,  for  a  time,  on 
organic  stricture. 

OKG.uac  OB  Permanent  STRtcrtms. — Four  form*  of 
oiganic  stricture  of  tho  urethra  may  l>c  recognised, 
according  to  Sir  H.  Thompson 'h  accurate  olxtervotions : 
— finMir  stricture,  in  which  tho  urethral  canal  in  ob* 
Htniotcd  by  a  thin,  membranons  septum,  having  a  central 
aperture ;  or  a  crcsoontic  septum,  which  obstnicts  a  sog- 
mMit  only  of  tho  calibre  of  tho  canal,  thus  forming  tho 
"  bridle  stricture  -"—aHntUar  BUictura,  a  thicker  and 
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brooder,  contmcled  portion'  of  tlio  urethral  canal,  as  if 
a  {]iuco  of  curd  liiid  beoii  tied  around  it  at  one  point, 
leaving  the  remainder  free(b"ij;,  42) ; — tnduratM  anni'- 
Uir  stricture,  a  more  oontimiod  oonirnctioti,  in  which  the 
induration  involves  the  tissutw  of  tho  urcthm  to  the  depth 


Vta.  <S.^St,  Thi.iiuM'i  n™)!.  MuK.,  T>l>.  4*.  Annular  strirtiito  r4  tfaa 
UNthn,  Hitiuitpil  lu  ike  ■pongj'  {luttioti,  iiwuly  Uitw  iuchca  fitau  the  ex* 
t«ml  moktiu. 

Fiu.  iS.—Rtfj.  Coll.  Sots.  Ml)*.,  i,m.  Long,  nuiow  ttrictuni  of  thi> 
mombrMiciiu  uretlinL,  unil  in  Ih*  Rnt  fnoli  of  tho  tmlbtnii  kiul  ipongf  pur- 
tioot :  with  ■  fkliio  |i(u«a|{e  )ui>t  in  tmnt,  ki«l  >  lat]!'^  Inv^lu  abwiM  bl 
llii-  jivirinouni,  Imiin)-  numtraiu  fiftnlaun  uponiiiK*, — t»rliiekli  iwrntal,  and 
in  die  riglit  buttock  ;  Imt  tbc  abactM  does  not  cuiDHiiiniali;  •rith  Uiu 
urethra.     iHunterUn.) 

of  half  A  lino  or  lino;  it  is  Itmitcd  in  length  from  before 
WrkwArdH  to  less  than  hftlfdninchof  the  canal.having  ex- 
tended from  tho  ori^'inul  point  of  coQtraotion,  baclcwnrds 
and  forwards,  but  sloping  off  in  either  direction,  and 
thus  fonning  an  hourglass  contrafitJon,  tuiiially  thicker  on 
tho  tioor  than  at  the  upiwra8i)e«t  of  tbe urethra; — tvi-tvoua 
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Of  irregular  stricture,  owing  appuronlly  UnwiliCRion  of  tho 
lUgtu  of  thti  iiroUim,  to  u  short  cxttriil,  or  to  n  otcatricial 
patch  of  induration,  or  a  longitudinal  oontraction  unci 
induration  to  an  extent  of  one  or  moro  inches  (Fig.  -Hi). 
In  this  condition  of  stricturo.  tho  induration  may  involve 
the  cntiro  ftubstancc  of  tho  corpus  HpongioHum,  iirosont- 
ing  the  most  obstuiato  mkI  uiulilnUblo  form  of  Htrictura 
SUiuUion  ijjStrictnrr. — The  urethral  t-aiial  is  liable 
to  stricture  in  throe  situations  :—(l)  At  the  junction  of 
the  »pongy  and  membranou-H  portions,  or  within  an  inch 
before,  and  threo-(|iiarters  of  an  inch  behind,  that  itoint. 
Of  these  KiluationK,  tho  most  common  seat  of  stricture 
is  tho  bulbous  part  of  ihu  s[)ongy  portion,  or  in  ttte 
moinbnuioug  [lortion,  anterior  to  tho  triangular  liga- 
ment, rarely  behind,  and  most  rnrcly  tut  far  bfick  as 
tbo  poBtenor  part  of  tho  membranous  portion.  Xo  in- 
«tanco  has  boen  found  of  striotiiro  of  tlie  prostatic  |>ortion 
of  tho  urethra.  The  above  strictures  correspond  to  tho 
Kub-puhic  curvature, 

(2)  In  the  centre  of  the  spongy  portion,  or  that  portion 
of  tbo  urethra  which  6xt«nds  fmm  tho  anterior  limit  of 
tbo  proccding  to  witliin  two  inches  and  A  half  of  the 
«Xtomal  meatus,  n  tengtli  of  about  three  inches. 

(3)  At  tho  external  orilico,  and  within  n  distance  of 
two  tncbts  and  a  half  of  it  In  many  cascH,  Htricturo  in 
this  situation  is  attended  with  phimosis,  and  adhesion  of 
tJie  mucous  moinbnine  of  tho  prepuce  to  the  ghuis  ponix. 
•Such  strictures  nro  mostly  congenital 

llioso  definitions  as  to  tho  situations  of  urethral  stric- 
tltro  result  from  a  laborious  examination  by  Str  H. 
lliompeoo,  of  S70  {irepamtioDS  in  our  principal  public 
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moBcuuLt,  luid  cninprlsing  320  dtstinot  strtoturaa  In 
ion  (1)  wore  found  215.  or  67  ]»er  cent  of  the  entire 
number;  in  region  (2),  51,  or  16  ])Qr  cent;  in  region 
(3),  r)*,  or  17  por  cout.  Mr.  H.  Smith  miuio  ft  sitniUr 
invosti^iitiun  of  this  question,  on  a  smuUor  kciiIo  ;  t,be 
prcjmrationu  iiiimboiing  !)8,  as  preserved  in  the  ditt'cront 
London  Museums.  Of  these,  77  were  strietiures  situiited 
anterior  to  the  triangular  ligament ;  and  21  only,  in  tbo 
membntnoim  portion  of  the  urethra. 

Several  strictures  may  coexist  in  the  some  urethra ; 
Jolm  Htuitcr  records  au  instiinco  of  six  Jttrioturos  in  one 
nrethrft ;  LftUoniand  and  other  French  writers  dcHfrilic 
seven  or  eight ;  Sir  H.  'r)iomi)8on  Ims  never  been  able 

I  to  find  any  such  oiiunplcs,  and  ho  limits  the  highest 
number  of  cooxisUng  stricturoB  to  threo,  or  the  most 
Jour.  In  tho  above  number  of  270  prepttrations,  S  were 
Msea  of  stricture  in  all  three  rogi'>us ;  10  in  regions  1 
ftUdSonly;  10  in  regions  1  and  3  only ;  13  in  regions 
2  and  3  only. 

Tho  urethral  obstruction  ocoasioned  by  atrictiuyj  <ii\xB 
rise  to  »ym'i>toma  which  are  iudividually,  or  collectively, 
significant  of  this  condition.  Increased  frequency  of 
mioturitiou  arises,  owing  tu  the  inability  tx>  oompletoly 
empty  tbo  bloflder ;  tho  stream  of  urine  becomea  smaller 
than  is  natural  to  tho  individual,  and  altered  in  fomi, 
being  either  flattonod,  twisted  or  corkscrewed,  forked,  or 
turned  aside;  and  discharged  with  a  less  forcil>le  pro- 
pulsion, so  that  the  current  is  not  ejected  as  far  from 
tho  person  as  formerly,  and  at  loogtli  issues  na  a  mero 
dribbling  or  in  drops.  But  the  stream  varies  much  from 
time  to  time,  as  attacks  of  urethral  spasm  supervene ; 
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from  orrors  of  diet  ur  exposure  to  cold ;  canning  even 
tcmpornrily  complete  retontJon  of  urin«.  Usiiidly  coiiho- 
qiiciit  in  gononhwft,  somo  siicli  sjiaptonis  of  ftlrictuit) 
generally  occur  within  a  yoAr  of  the  ftUack  ;  but  ichen 
resulting  from  injury  to  the  urethra,  the  sjinptonis  com- 
menoo  at  ar  earlier  period — nbout  four  months. 

As  tho  obstruction  incivaefs,  the  muecuUr  cont  of  the 
bladder  gradually  strengthens  lutd  hypertrophicti,  in  otdsr 
l"  compen&ate  for  the  <lif1iculty  in  ejecting  tho  urine 
through  the  strictured  urethra;  and  aa  this  tliickening 
of  the  bladder  proceeds,  its  capacity  is  proportionably 
diminished,  less  urine  can  ho  retained,  and  micturition 
must  t>c  even  more  frequent.     Tbi-t  state,  annoying  and 
inconvenient  daring  the  day,  is  distressing  at  night,  when 
exhaustion  would  innto  to  rest;  tho  aufieror  being  re- 
poAtcdly  aroused  from  \m  temporary  doxc.  and  tho  night 
passed  in  restless  eft'orU  to  uhtain  rcUof     After  each  act  of 
micturition  is  apparently  comjilctod.  atiothor  significout 
symptom  is  expcrienood ;  a  certain  portion  of  urine  still 
escapes  as  n  dribbling  leakage,  oving  to  the  propulsive 
force  of  the  remaining  urino  boin^  iiiMitlicionl  Ut  o\-er- 
eomo  tho  rcst&tauco  of  tho  stricMiro,  whi<-h  was  dilated 
by  the  stream  passing  when  tho  bladder  whs  full.    After 
tlio  act  of    mictiyition    is    actually  quite    tiniiihcd.  a 
curtuiu  portion  of  urine  oad  sometimes  bo  s<|ueexed  out 
l<y  pressure  behind  tho  scat  of  stricture,  fnim  the  dilft> 
intion  of  tlio  tirothm  in  that  situation.    TbLi  dilatation 
increasing,  may  at  )ju<t  attain  to  such  si^ie  as  to  present  n 
tumour  in  tlic  [Hirincum,  during  micturition  ;  a  fluctuat- 
ing swelling  the  sixe  of  a  small  orai^  having  boon  thus 
produced,  in  n  case  under  tlw  caro  of  Hir  It.  Itrodie;    At 


the  wat  of  strictiiro.  more  or  less  oolorgemont  and  indu- 
ntitm  of  the  urethru  nmy  bo  folt — usually  tliorcfunj  in 
tho  perineum  behind  tbo  scrotum.  Paiu  is  u&iudly  folt 
in  Uie  canal  behind  the  stricture,  during  the  effort  to 
poRS  urine ;  and  by  constant  straining,  some  feculont 
iiuiltcr  or  flatus  escapes  at  such  times,  and  a  tendency 
to  prolapus  of  the  bowel  is  established.  In  a  pan>xysn) 
of  straining  effort,  nipturo  of  the  urethra  may  occur, 
behind  the  atricturo ;  and  thun  oxtravasatlon  of  urinQ 
takes  place  into  the  cellular  texture  of  the  perineum, 
Borotum,  ftnd  inipra.pubic  region.  But  it  not  unfre- 
quently  happens  that  this  rosult-t  from  nbHCCss  forming 
in  connoction  with  the  same  portion  of  the  uretliriL  In 
the  act  of  coitus,  much  juun  is  experienced  about  the 
qjoculatory  ducts ;  and,  as  the  semen  escapes  witli  diffi- 
culty through  the  urethra  but  passes  back  into  the 
bladder,  there  may  bo  no  seminal  omission;  ajid  the 
unhappy  patient  believes  himself  actually,  as  ho  may  bo 
virtually,  imiwtonL  The  urine  undergoes  those  changes 
which  result  from  chronic  i^rstitis,  consequont  on  reten- 
tion. It  becomes  ammoniotial,  cloudy,  and  deposit.^  moro 
or  leiaa  muous  and  pus,  with  phosphates.  Htvmaturia  is 
nn  occasional  concomitant  of  stricture ;  the  blood  coming 
from  the  mucous  membrane  of  tho  bladder,  or  perhaps 
from  the  uretlira  after  cathelerism  or  an  erection  of  tho 
I>oniB  aflecting  the  seat  of  strictunx  A  gleety  dischiu;gQ 
not  imfro<]ucnily  attends  old  stricture  of  the  urethra. 
1'he  genital  organs  aro  afteciod  by  tho  more  or  less 
constant  retention  of  nrme.  <'ongestion  of  tho  penis 
occurring  from  straining  micturition,  the  organ  becomes 
enlarged  and  somewhat  indurated,  and  someiimcs  the 
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prapnce  is  ifdematoua  From  irriuticm  of  tlie  prwUtie 
onrtJjra.  epididjmiljfi  not  unfroquenUy  occiu*.  pcrhapa 
OD  both  xtdcB,  resulting  in  kiratty  iuduntiun  of  tiic  pnrt; 
flad  tlio  CAiu]  somotimcs  becoming  obttrucUd  vith 
dflpoait,  sUrility  cnsTios.  In  elder];  moo,  fttucks  of 
proBtfttic  congestion  aggravate  Uio  roteotion ;  and  nuiy 
at  length  giro  me  to  inflammation  and  prostatic 
absocsH.  So  far  OS  mcro  enlargement  of  the  prostate 
obttnicto  the  passage  of  urine,  there  is  Ickh  tendon^  to 
spasm  affecting  the  stricture,  as  the  forco  of  the  stream 
18  diminiahod  in  the  act  of  micturitioQ ;  but  when  nbseeas 
luperreiMS  on  the  enlargement,  the  inflammoioiy  irri* 
tntinn  extends  along  the  urethra  and  provokee  spasm. 

The  general  health  failfi,  the  patient  losing  flesh  at>d 
Ktrongth ;  he  has  an  anxious  and  careworn  appearance, 
siifTerB  from  pains  in  the  loins,  lower  part  of  the  belly, 
the  perineum  and  teeUcles ;  and  a  subject  to  severe 
attacks  of  rigors.  Any  irritation  of  the  uiothin,  ox  by 
passing  on  iostrument  or  the  application  of  an  irritant 
fliihfitanoe,  will  often  provoke  such  an  attack,  especially 
ill  those  who  have  lived  in  hot  climates,  or  it  not  un- 
commonly excites  general  fovcTishness — hence  named 
"  urethral  fever,"  and  which  has  sometimes  an  inter- 
mittent character. 

Certain  ixirietita  of  organic  stricture  may  bo  recog- 
nised by  some  peculiarity  of  their  respeotiTo  symptoms. 

Simple  stricture;  chiefly  denoted  by  diminution  in 
the  suco  of  the  Btreun  of  urine,  with  the  other  ordi&aiy 
symptoms  of  strietitre. 

S«n«ilive   or    irrtfa&/e  stricture. — PronenesB  to  dis- 

rbanoo  of  the  nervous  system,  as  manifested  by  chilli- 


nesB  or  riji^nrs  OD  Tcvy'  lUgllt  urethral  irritAtion ;  and 
pain,  Rometimes  pecBisteot,  from  the  gentlest,  pnasago  of 
an  instrument  A  dieiiKisition  to  hwmorrhago  is  evinced 
in  a  few  caaes. 

OontraetUt.  reeilient  or  reewring  Ktrioture— dis- 
tinguished by  a  constant  tendency  to  further  diminu- 
tion of  tbo  urothrnl  canal,  in  ibo  ubsenco  of  troatmont ; 
nnd  contrnction  rocurs  rapidly  after  dUatittion  has  boon 
effected.  IVftuinatic  stricture  often  has  tJiis  eharactor. 
and  the  same  condition  may  result  from  the  tiso  of 
■trong  injections. 

KxanitvUion  of  the  (/"ir^m,— CathetoriKni,  or  what  1 
would  term  bougioi&m — tho  use  of  a  bougie — supplies  the 
most  direct  and  conclusive  ovidouco  as  to  tho  existence 
of  stricture ;  evidence  analogous  to  that  of  sounding  for 
stone  in  tho  btaddor.  The  presence  of  stricture,  its 
sJtuation,  its  calibre,  the  extent  of  the  canal  involved, 
and  the  amount  of  induration,  may  be  thus  -  severally 
determined ;  and  whether  also  there  bo  one  or  moro 
RtrictureM.  InstruiaonU  of  various  composition  and 
form  are  used  fur  this  purpose  ;  catheters,  which  may 
be  inflexible  ns  tho  ordinary  silver  instrument,  or 
flexible  giim-cathetors ;  and  houffiea,  which  are  solid 
instruments  of  flexible  metal,  or  flcxiblo  and  moro  or 
loss  elastic,  as  the  ordinary  gum-elastio  bougie,  wax,  or 
catgut  bouj^OK.  Sounds  aro  also  employed,  which  being 
inflexible.  Rolid  metallic  instniments.  are  stronger  than 
any  metal  catheter  of  small  size ;  and  the  steel  sound 
admitting  of  tho  litghcst  polish,  is  the  smoothest  instru- 
ment for  uml  Catheters  may  bo  ciir%-od  or  straight 
The  former  shape  is  generally  applicable  :  and  the  curve 


■ 
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most  <;ommnnly  suitable,  is  ihnt  which  coirosponds  most 
nearly  with  the  iK'nil  of  tho  urothra  at  its  inner  third — 
mi  arch  rather  less  than  one-fourth  of  the  ciroumferancc 
of  a  circle  3]  inches  in  diametor.  Striught  instnimonts 
ara  preferable  for  strictures  in  the  anto-scrotal  portion  of 
the  urethra. 

Proht-pointtti  cAthoten,  metallic  or  flexible,  are  more 
penetrating  tnstmuicQUt  (Ftg.  44).     An  inflexible  one, 
therefore,  must  bo  used  cautioiusly.    Sir  R  Tliompson's 
catheter  of  this  kind,  as  modified  by  Otis,  is  the  best ;  the 
eye-portion,  above  the  conical  end.  waa  liable  to  break  ; 
but  an  o|>oning  having  beon  made  at  the  end  in&tead,  the 
iaitnimcnt  van  thus  bo  used  aUo  to  follow  a  whalebcaieJ 
filiform- bougie.     The  probe^minUd  stett  strieture^taj^ 
such  as  that  used  in  perineal  section,  afiords  the  surosu 
indication  as  to  the  situation  of  stricture  in  the  oourMi 
of  the  urothra;  tlio  shoulder  of  the  instrument  btung 
arrestod  by  tho  coiiKtriotion,  its  anterior  limit  is  thus 
declared.    At  the  same  time.'on  passing  the  finger  into] 
tho  rectum,  the  narrow  portion  of  the  staff  can  be  fell  to 
iiave  piumod  through  the  stricture, — at  tlie  membranoua 
urethra. 

The  bougU  olivaii-e  (Fig.  44)  poBsesses  two  advantages  g 
u  bulbous  or  spear-headod  end,  and  flexibility ;  it  can, 
thorotore,  be  insinuated,  or  passed  with  a  screw-like 
action,  into  a  tight  stricture,  and    readily  takes  tho 
course  of  an  irrogular  urethra — without  causing  a  (also 
passage,  piun,  hiumonhago.  spasm,  or  rigon.    This  la- 
strumentt  invented  by  Ltoutt,  and  origtoally  advocated^ 
by  Mr.  Tcevan,  in  this  country,  is  now  much  used.    ThoJ 
hottffU  d  bouU,  having  a  conical-shapod  extremity,  is 
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ar  flosibto  nud  clastic  instnimonC  of  much  use  ia 
the  diBgnofiis  of  slricturo.  Souwh  aro  mado  with  oithor 
rounded  ur  coaical  oads ;  the  Utcor  so  lixr  rcmcmbloii  a 


Flo.  44. 


ooniflal  bougie;  but  tlic  inflexible  nature  of  a  solid  ateel 
flound  with  a  probe-poInU  rendon  this  instrumont  fitted 
only  for  the  ponctrntion  of  a  tiglit  strictura  By  using 
a  stylet  which  shftU  coinplotoly  occupy  the  boro  of  » 
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probe-]>«fint©d  catlieter — as  Otis  Mt};t^fod — tlmt  in- 
Ktrument  beoomeH  equiraleat  to  a  solid  probe-pointe*) 
Hound. 

Tbo  ijUTodaelion  of  a  catheter  nuiy  bo  i>cifonnod  in 
citliijr  of  two  va>-s ;  in  the  reciimboDt  poBitJon,  and  vitli 
llio  cun-o  of  the  instnitncnt  directed  upwards ;  or  in  » 
stAoding  jKieition,  and  with  tbo  curve  of  the  inetnuneni 
Iwokiny  downwards.    Of  these  two  metliods,  the  former 
is  usually  more  emy  and  convenient  both  to  the  patient 
itiid  Surgeon.    The  patient  lying  down  on  his  b«ck.  with 
the  shoulders  a  little  raised,  the  logK  thrown  tAsily  apart, 
and  slightly  dran'n  up ;  on  instrumont  of  approprtJit*J 
hiKO — No.  7  or  M — ia  selected,  and  wnrmod  by  a  little' 
friction  up  the  Bloeve  for  a  few  socoiidH,  and  tlion  «)ilc<l 
or  smeared  with  krd.     In  intnxlucing  the  catheter,  the 
handle  should  be  held  lightly  bctwci^ii  the  thumb  and 
the  fore  and  middle  liugoni  of  the  right  baud — tlic  con- 
cavity of  the  curve  looking  upwards  towards  tJjc  loft 
groin  of  the  patient,  and  the  dircciiuu  of  the  instrument 
beiiit<  nearly  horizontal.     Busing  tliu  end  uf  tlie  penis 
witii  the  thumb  and  finger  of  the  left  hand,  so  as  tOj 
dmw  it  up  to  ibi  full  length ;  the  double  curve  of  thor^ 
urethral  passage,  somewhat  n-sembling  an  italic  S.  is 
thiui  chsngod  into  one  ciino.  (.-onimcnciiig  from  just  ioj 
brunt  of  the  scrotum ;  and  this  single  cur%'0  corrcspoodn 
to  the  curve  of  the  instrument,  as  it  passes  along  the 
urethra  &uni  that  point  downwards  and  upwards  intod 
the  bladder.     The  jioinl  of  tho  instrument — held  as^ 
directed— is  now  itisoruid  iuio  the  urethral  ntoalun  and 
carried  slowly  ouwartls  along  the  floor  of  the  canal,  to 
avoid  the  Incuuo.'  on  itt  roof,  luitU  four  or  Kve  inobasJ 
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have  disappeared ;  the  handle  is  brought,  at  the  same 
time,  to  the  middle  line,  but  still  parallel  and  near  to  the 
patient's  abdomen ;  then  it  should  be  gently  raised,  and 
as  the  point  of  the  instrument  passes  under  the  sub- 
pubic curve,  the  handle  is  carried  forwards  and  lightly 
depressed  until  it  sinks  below  the  horizontal  line,  when 
the  opposite  end  will  turn  upwards  into  the  bladder 


fi?*" 


FiQ.  4S.— The  Itutnunsnt  here  repreaeDted  ii  a  ■onnd,  Initead  of  > 

catheter. 

(Fig.  45).  After  the  pomt  of  the  iDStrument  has  passed 
below  the  scrotum,  its  further  progress  in  the  right 
direction  may  be  facilitated  or  maintained,  by  guiding  it 
between  the  fore  and  middle  fingers  of  the  left  hand> 
under  the  pubes ;  and  sometimes,  the  introduction  of 
the  forefinger  into  the  rectum  wiH  ud  in  determining  the 
middle  line  onwards  to  the  bladder.    That  the  bladder 
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in  enwrcd  is  announced  by  somo  etseapo  of  urine  ihn^iigh 
the  catheter,  on  withdrawing  tho  stylot,  nnd  by  freetlom 
of  tho  point  on  attempting  to  route  the  instrument  frrmi 
side  to  nda  But,  no  unne  will  escape,  when  thero  is 
only  ft  Kmoll  quftntity,  in  tho  lower  ftmdus  of  the 
bkdder,  and  the  patient  rocumbent ;  and  I  havo 
noticed,  that,  in  the  sitting  or  standing  position,  tboro 
may  bo  a  smuU  or  dribbling  stream,  evoa  whoa  tho 
bladdor  is  ncsu-ly  full,  owinj;  npp«rcnlly  to  temporary 
atony  or  paralysis  of  tho  organ.  After  a  few  minutes, 
the  urine  may  bo  drawn  of)'  freely,  or  dbchargcd  in  n 
full  stream.  The  instrument  in  withdrawn  slowly,  and 
without  force,  tho  hand-«iid  l^oing  raised  upwards 
towards  the  abdomen  again,  as  the  point  of  the  curve 
returns  under  the  sub-pubio  arob.  Id  passing  a 
Catheter,  any  slight  resistance  may  be  obviated  by 
manipulating  the  instnimont,  in  respect  to  its  direction, 
or  withdrawing  it  for  an  inch  or  so,  and  Chen  ro^poaaing 
it  Thus  tho  point  of  the  infitrument  may  be  released, 
when  caught  in  a  lacuna,  or  re^directed  when  arrested 
by  the  triangular  ligament,  on  passing  through  the 
narrow  mombnmoUB  urethra  i»  tho  sub-pubic  orcli, 
Hloro  also  tbo  grasp  of  spoKmodic  contraction  may  Iw 
chiefly  felt,  and  is  to  be  nvorcomo  by  resting  tlio  point 
of  tho  catheter  against  tho  obstmction  for  n  minute  or 
two,  until  tho  spnsm  relaxes.  Obstruction  in  thiH  situa* 
tion  will  bo  noticed  by  bulging  of  tbe  perineum,  from 
tho  convexity  of  tbe  instrumental  curve.  A  flexible 
catheter  or  bougie  produoes  no  projection,  when  tbo 
izutrumeDt  U  obstructed  in  its  passage ;  but  as  the  shaft 
doubles  up,  tho  urethra  is  distorted,  and  tho  hand-end 
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xeboumls.  The  presence  of  stricture  is  determined  by 
an  arrest  of  the  instrument  point-hliuik,  and  at  the  same 
part  (^  the  urettira  on  each  le-introductitHi.  If,  Bome> 
times,  the  point  «f  the  inatrument  bo  only  stuck  in  a 
lacuna  or  some  fold  of  the  mucoim  mcuibrnuc,  the  point 
will  feel  loose,  and  should  ho  disengaged ;  whurciu;,  when 
it  has  entered  fairly  into  the  stricture,  the  point  is  felt  to 
1)0  grasped  tigiit,  and  then  it  Rhoiild  be  gently  urged 
onwards.  Remembering  the  KiHiations  of  stricture,  thw 
obstruction  will  be  found  usually  l>ehind  the  scrotum,  in 
the  sub-pubic  curvature;  less  freciuenUy  in  the  ante- 
scrotal  portion  of  the  urethra.  No  force  should  ever  bo 
UHfid,  notlling  more  than  the  pressure  of  a  light  hand, 
oxercLsod  slowly,  continuously  or  intennittently.  and 
with  patience.  Any  departure  from  this  injunction  may 
lead  to  perforation  of  the  urethra  and  the  formation  of  n 
"  Mao  passage ;"  and  this  misadventure  is  tlia  more  likely 
to  happen  while  the  handle  of  the  instrument  is  being 
depressed,  wlieroby  the  shaft,  acts  nn  a  i>owcrful  lever  on 
the  point  in  the  urethral  pusst^. 

The  otlier  method  of  introducmg  a  catheter— when 
the  patient  stands  upright— is  performed  ui  the  vppodte 
manner  to  that  in  the  rocumhcnt  position.  It  is  the 
"tour  do  muitro"  of  French  authora.  The  patient 
standing  with  his  back  to  a  wall,  so  that  the  nateei 
shall  not  recede  during  the  procedure,  and  with  his  tegii 
a  little  apart ;  the  instrument  is  introduced  witli  tho 
curve  looking  downwards,  and  tho  handle  in  a  perjwn- 
diciUar  line  beneath,  the  jKinis  being  drawn  straight 
forward.  Having  passed  the  instrument  in  this  direo* 
tion  as  far  aa  the  sub-pubic  arch ;  it  is  swept  round  to 
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llio  right  ood  mi«od  upon  Uio  ubdomcn,  thtis  describing 
H  somtcirclo,  of  which  the  cathctor-poiut  is  tho  centre ; 
thou  tho  htutdto  is  grudually  dcpicssod,  so  ns  to  carry 
tho  point  of  tho  instniment  through  the  &ub-pubio  curve 
into  t)ie  blitddor.  I  havo  itovcr  found  any  mimiputativu 
advantage  in  this  method  of  caUieterism ;  and  if  tho 
pfttient  should  suddenly  booomo  faint — ns  often  hapiwns 
when  the  ureUira  i»  »en8ittve,  some  damage  may  bo  donv 
to  the  pnsaagD,  before  tho  instnunent  can  bo  withdrawn, 
UK  tho  patient  HlideH  doim  to  the  floor,  or  porchuncu  f«lJ^ 
over  tho  Surgueu — which  I  have  seen  occur.  ^^M 

The  existence  of  atricture  having  been  uscertiuncd  by 
tho  obstruction  ofl'ered,  at  some  point,  to  tho  introduction 
of  a  catheter  along  the  urethra ;  its  irihutiion  may  bo 
oetimatcd  by  feeling  tho  end  of  the  instrument  behind 
Uie  scrotum,  or  in  front  as  tho  case  may  bo,  and  noted 
mere  accurately  by  tho  length  of  the  instrument  pwsod 
from  tho  external  moatun.  The  ih;/itf  of  ccutractioii  or 
the  cahbro  of  tho  canal  at  that  ]ioint  can  be  08timAU}d 
by  the  »)»},  or  number,  of  tho  instrument  used ;  the 
extent  of  the  canal  involved,  by  the  length  of  the  instm- 
ment  "  held  "  or  "  grasiied  "  from  tho  point  of  entering 
the  narrowed  portion  of  the  urethra;  while,  at  the  same 
time,  tho  amount  of  intlm-ntioii  may  be  judged  of  by  on 
experienced  tact.  To  measure  the  amount  of  constric- 
tion, Otis  has  devised  a  "  urothrometer  ■"  an  instrument 
having  a  dilating  end,  which  roncls  on  an  index  affixed 
to  a  dial~])lato  near  the  handla  The  end  having  been 
passed  tlirough  ilie  strictunt,  it  is  made  to  expand,  and 
as  the  instrument  ia  slowly  withdrawn,  the  constriction 
is  registered.    A  second  or  third  stricture  is  discovered, 
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in  like  nuinncr,  by  conttnutog  tho  urothrol  oxAinination 
with  tho  catbclcr.  or  by  monns  of  tho  urcthromotor,  if  the 
latter  instrument  bo  doomed  necessary. 

To  complete  the  examination  of  luiy  one  or  mora 
strictDrcA,  several  instntments,  of  ditlt^ront  sizes,  will 
perhaps  be  necessary.  In  the  English  scnlo  of  12.  tlie 
fivo  BiKoe  from  7  downwards,  will  generally  be  found 

iinoftl  serviceable,  for  this  purpose.  Tho  French  ftcale 
pnetflesse!!  three  advantages  over  the  English  scale;  it 
commences  with  a  smaller  size, — 1  millim^Lre,  or  ^  inch 
instead  of  5  millimetres,  and  aflcends  by  a  series  of 
smaller  intervaLi  between  each  number;  tho  intervals 
arc  more  regiilar ;  and  the  number  of  tho  catheter  ropre- 
Bonts  the  calibre  or  size  of  the  instrument, — No.  1  being 

1 1  toillimfctro,  No.  2  is  2  millimHres.  and  thence,  by  similar 
gradations,  up  to  30  millimHres.  Noti.  3  to  SI  about 
oqual  Nos,  I  to  12  English  scola  No.  7,  or  8  (English) 
sizo  should  idways  bo  tried  first ;  a  smallor-uzod  instru- 
ment is  liable  to  hitch  in  ono  of  the  urctbrnt  kcumc.  or 
against  tho  vent  montanum,  or  in  tho  sinus  pocutaris.  as 
if  it  were  fixed  in  the  stricture ;  or  it  might  pass  through 
tho  strictuiQ  imperceptibly.  Kither  occurrence  would 
mislead  the  Suigeon.  Tho  smollor  tho  iustrumont.  tho 
greater  caution  and  dcticac)'  must  be  observod  in  using, 
it;  lost  incautiously  tho  urethra  bo  perfomtod.  A  soft 
itwi>-bougic  has  boon  recommended  with  the  view  of 
taking  an  impression  or  mould  of  tho  size  and  e.xtent  of 
the  strictuic.  Any  such  sujjposcd  advantage  is  more 
than  neutralized  by  tlic  dilliculty  of  finding  the  stricture, 
ns  compared  with  the  facility  in  using  an  inflexible  in- 
strument. 


DI8£ASE»  or  THE   UfiCTlIKi. 

Tho  introci  notion  of  biwjies  and  wrumts — whicb  are 
now  much  employed— nxiuito  uu  kjibcuJ  directiona  for 
Uieir  use. 

Causes. — ^Two  cIassos  of  causes  mny  bo  rcoogoisad  us 
rosuliinr;  iu  the  formftUon  of  ao  oiganic  stricturo. 

<1)  Inflamnmtion  of  the  urethra  with  idtiMic  <trj>oitit 
in  the  mucous  and  sub-mucous  tissues;  thereby  glueing 
togothor  the  organic  muscular  layer  which  immediately 
underlies  the  mucous  menibnuto.  and  iii  virtue  of  which 
the  CMiol  naturully  imdcrgoes  tompontry  altoratiotut  of 
calibre,  by  relaxation  or  oontroction.  This  kind  of  cnuso 
com]>rt«c<i  gomirrhwa;  when  tlie  inflammation  extends 
along  the  canal,  and  is  of  a  severe  or  long-coatinuod 
ohameter.  The  s^^TiiptoniR  of  stricture  supervene  very 
slowly  and  insidiously ;  a  period  of  many  years  perhaps 
elapsing  before  the  existence  of  this  organic  constnctio]i 
is  declared.  Simple  uretlmtiii  may  have  the  same  result, 
but  only  under  the  operation  of  some  potsistont  oodsU* 
tutional  condition.  li\jootioDs  for  the  cure  of  gooorrhtea 
lend  to  the  formation  of  stricture;  when  usc<l  tn  the 
inflammatory  stage,  or  of  too  great  strength,  or  long  con- 
tinued. Thus,  an  injection  uf  nitrate  of  silver,  j  to  ^ 
gra  to  ^  of  water,  can  do  no  harm ;  but  in  the  propor- 
tion of  z  grs.  to  ^,  it  may  certainly  produce  stricture. 
Abscess  in  a  lacunaof  the  uretlira  followed  by  contraction 
of  the  deatrix,  is  aa  occasional  cause ;  and  canooruus  or 
other  ulcers  may  simiUirly  residt  in  the  fonnatton  of  stric- 
ture, OBually  near  tlio  external  meatus ;  omputatioD  of 
the  penis  sometimes  isAiies  in  Uko  manner. 

(2)  Injury  to  the  urethra  by  estemat  violence  on  the 
porineiim.  bruinug,  lacerating,  or  rupturing  the  uretbnt. 
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is  followed  by  a  cicairix.  the  contxaction  of  which  U 
very  apt  to  result  in  Rtricture  of  llio  most  severe  and 
intmctftble  character,  'i'hifl  kinrl  of  cause  comprises: 
kickit  on  the  perineum,  or  falls  on  some  hard  projection, 
as  Acroes  spars,  scaH'oldinj;^,  ladders,  chairs,  saddles,  gates, 
wheels,  etc.;  puncturt'  of  the  perineum,  by  palisading, 
by  ou  cnrthonwiiro  vos»eI  breaking;  under  the  sitter,  eta ; 
,  laceration,  by  pelvic  fmcturos  involvinff  the  urethra ;  and 
'  lastly,  by  the  forcible  introduction  of  lu'othrul  instruments. 
Hie  age  at  which  stricture  of  the  urethra  usually 
occurs,  corresponds,  of  course,  with  the  period  when  its 
causes  are  most  frcquonL  Gonorrh(pai  stricture,  there- 
fore, is  most  common  fnuu  curly  manhood  to  middle 
nge ;  but  tratimattc  stricture  miiy  bo  produced  more  pro- 
bably at  any  period  of  life. 

Oongenitat  stricturu  is  occasionally  met  with,  near  tlie 
external  m«Htui<(.  In  early  life,  its  existence  is  unattended 
by  any  inconvenience ;  but  in  adult  life,  it  gives  rise  to 
i*erioiis  obstruction  to  the  posxago  of  urine,  when  the 
urethral  tissue  has  become  lesB  extensible. 

Coiuvqtieneeg  and  TcnniiMlHons. — The  course  of  sttie- 
tore  is  very  similar  to  that  of  chronic  enkrgement  of 
the  prostaU).  JtcUfntion  of  unne  gradnally  results  from 
tlio  diminished  calibre  of  the  urothrnl  canal,  at  tlie  scat 
of  stricture,  Chi-onic  cystitis  or  a  state  of  the  bbwlder 
Ixirdering  on  it,  commonly  ensues  from  the  habitual 
rotcntiuii  of  itrino  and  distension  of  the  bladder.  Tito 
charactom  of  tlio  wrinc  are  in  accordance  with  that  con- 
liition.  Tbo  gtraeral  kealih  ffrndwdty  dedineii;  as  the 
result  of  broken  rest  from  incfleotiuUly  relieving  the 
bladder,  and  of  constitutional  disturbance  owing  to  the 
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staM  of  ttio  oigan,  aggrftvituxl  by  occaiiioiud  Attacks  of 
epamnodie  i-ctetttion ;  ur  ibo  constitutional  s^'mploms 
may  bo  thoso  of  incrchKing  nervous  prMtnttion  with  ofl- 
ropoatod  riffon.  induced  sometimos  by  each  act  of  miotu- 
ritioo,  or  simply  by  tlio  luo  of  an  instrument ;  and  rapid 
d^resaioii  may  Rtipcrvcno.  either  from  uloetMion  or 
'sloughing  of  the  bladder  with  recuiring  hemorrhage,  or 
from  pro^se  purulent  discharge. 

Qrinary  abteegii  in  apt  to  fonn,  from  the  irritation 
of  urino  in  the  adjoining  dilated  portion  of  the  tirethni. 
immodJAloly  behind  tlie  xtricturo ;  Mid  by  opening  into 
tlio  canal  and  externally,  urinary  Juivia  ia  €«tab- 
li.sliod.  Urinary  absooiut  is  often  preceded  by  in- 
creased tJiickening  and  induration  of  tho  lu^thra  at 
the  seat  of  stricttiro;  {Kutsibly  owing  to  a  slight  leak- 
age of  urine  liom  behind  that  pan,  through  a  long 
and  narrow  sinus  into  the  grbtly  Bwelling — a  can 
of  this  kind  having  boon  tlonuiistiatod  on  dilBDCtioB, 
by  Sir  K  Brodio.  Tho  symptoms  of  urinary  absocaw— 
usually  in  tho  perineum — ore  notabla  Unusual  diffi- 
culty is  experienced  in  micturition,  and  increased  reten- 
tion of  luine,  therefore,  distreasoR  Uie  patient  Home 
fulttess  may  be  felt  behind  the  scrotum,  and  the  part  is 
taodor;  it  becomes  oidematoiLi,  and  the  scrotum  may  be 
Bomowfaat  involved.  On  deeper  examination  with  the 
fingor,  induration  is  perceptible;  this  advancing  to  the 
surfitca,  fluctuaticm  can  at  length  be  detected,  and  tho 
integument  is  ovcrsprotul  with  a  dilVttso  rodnem.  Iln* 
abscess  bursts,  or  is  opened,  and  dischargen  an  oflbnsivo 
mixture  of  pus,  urine,  and  slough.  In  time,  contraotion 
taking  place,  a  tistiiloas  passage  remains,  which  prcMUta 
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ft  pouting,  granular  oriBce ;  and  poiiteriorly,  tho  Absoees 
coinmunioatOB  directly  with  the  urethra.  During  the 
course  of  urinary  abscean,  the  oonstitutionnl  s^-mptoms 
imdergo  significant  changoH.  ^^'l)en  forming,  the  absoeu 
tB  uttcnded,  perhnps.  with  some  shivering,  and  tlion  with 
tlio  usual  fobriUly  of  deep-6«Bted  suppuration ;  varied 
only  in  degree  by  tho  ago,  and  pro-existing  state  of  the 
patient  from  stricture.  Hut,  when  the  abscess  communi- 
cates with  the  uretlira,  tho  prfn-ioualy  more  or  loss  sthenic 
s}-mptonia  of  a  full,  hard  pulso,  and  hot  skin,  with  sleep- 
less excitement,  are  exchanged  for  typhoidal  deiirosuiHi, 
a  weak,  rapid,  and  perhaps  irregular  pulao,  while  tho 
tongue  becomes  dry  aiid  encrusted  with  a  brown  fur. 
Ah  soon  as  thr-  ahsces»  opens,  all  those  s^nnptoms  are 
relieved,  and  any  prci-ious  retention  of  urine  ceases. 

RttptiLre  of  tke  nrtifmt  is  liable  to  occur,  also,  from 
dilatation  of  tho  canal,  immediatoly  behind  a  stricture ; 
followed  by  extmivimUon  of  uniit.  with  its  attendant 
symptoms.  This  may  happen  at  a  more  or  less  remote 
period.  I  have  known  extravasation  occur  in  traumatic 
stricture,  twonty-six  ycois  aftvr  tlie  injury,  a  fall  on  the 
|)orinetim  across  a  beam;  and  also  in  stricturo  from 
jfonorrhwia,  five  years  previously.  Rupture  of  the 
bUUUler  is  a  veiy  raro  event;  tho  urine  (lion  oscaping 
into  the  pori-vosical  cellular  u-xture  or  into  tho  poritoaeal 
cavity,  according  to  the  situation  of  the  rent.  Both 
those  coosoquoncos  of  Stricturo  are  dependent  on  Roton- 
tion  of  Urino,  and  they  will  bo  noticed  under  the  head 
of  Extravfl«ation  of  Urine.  Suppren^ion  of  urine,  with 
imumio,  sometimes  arises  from  slight  urethral  iiritatJon ; 
as  by  tho  introduction  of  an  instnunont  only  one  susc,  or 
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iiunibcr.  krgcr  thmii  thftt  to  which  the  p«tu)nti«  ftociia- 
tomecl,  or  in  cousoquonco  of  a  slight  urothml  ubruKion, 
or  from  tho  mere  passage  of  an  instnimcni.  Sevoro 
rigorH  and  siipprcsjuon  of  uriuo  are  both  far  more  uj)!  u> 
occur  when  dLsoase  of  tho  kidneja  exi.tts,  so  that  the  one 
becomes  a  tolerably  sure  indication  of  the  other ;  and  the 
fotftl  issue  is  more  rapid  and  inevitabla 

Certain  pathoto^fiail  coitditiont*  of  the  upethra,  pros- 
tate, vesiciilaj  seminales,  bladder,  nretora.  and  kidneys, 
result  lirom  the  niechaiiioAl  ed'ect  of  long-conttnucd  reten- 
tion of  urine.  Thej  are  dLwovered,  moatJj'.  after  dcatli. 
The  mrtthTa  is  contracted  in  calibre  before,  and  dilated 
sometunes  into  a  saociUufl  just  behind,  the  seat  of  atric- 
tiirc.  In  the  latter,  or  dilated  pouch.  Habuloiis  matter 
and  even  calcareous  concretions  occasionally  collect. 
Rupture  of  the  urethra  may  have  taken  place  in  this 
dilated  portion ;  and  ui  oonnoxion  with  an  abscess, 
usually  perineal  This  abscess  may  have  opened  ex- 
tomally,  aa  well  as  communicate  with  the  urethra, — 
ooostitutjng  a  fistula  in  pcrinoo,  with  pcrhapa  soreral 
broach  fistulous  opeuingM  and  surrounding  consolidation. 
Tbe  ejoculatory  ducts  also,  is  tho  sinus  pocularis,  ate 
onUrged.  Tho  proOatt  gland  has  l)ccn  found  converted 
into  an  abscoss.  multJloctdar,  or  an  a  single  cavity, 
bounded  by  tlio  fibrous  capsule ;  and  couuiunicattng  by 
one  or  more  ulcerntod  openings  with  ifae  pro«UUi« 
lu^tlira.  Ilie  ve^ietUa  stminata  are  then  often  dii- 
tcndcd  witli  glairy  and  fetid  punilont  mailer.  Tbo 
bladder,  which,  tu  an  early  stago  of  stricture,  la  con- 
tracted and  of  diminished  capacity,  owing  to  Oie  fro- 
queney  of  micturition,  is   Bubjectcd    to  the  constant 


Fio.  U,— Kny.  OolL  Sm^.  Miw.,  a.SIO.  Clnw  uinoliu'  itrietup'  al  tlio 
Mtteriar(Mt<i(  tlia  mambisnmK  nrrlhtn.  Immedutelyin  fnmt  Un  ■iiukll. 
round,  and(lMpd*pni«ifon,|iT^lucat  probkbly  fajrUicpMntaof  iiwCniuitnU 
piwii^l  il>>wn  b)  tlio  ntrtctuK  ;  jiut  beblntl  bi  ■  dllttcd  Mceulna,  cmtluninx 
»  oniiktl,  imbulitcil  cnlculiu.  Thu  mllii  tit  tho  bUddnaiw  mneh  tliiekMi»l> 
From  hyportmphjr  of  lb  nunculftT  outt,  uul  thklnning  n(  tho  inuconii  lamn- 
Inoirv  Htiioh  it  |iMily  ocn«ni|  wiUi  lynijih.  frnio  aciite  cjvtitU  i  th<> iin<t«n 
iinil  [wlrM  o(  the  kidaef*  uv  muub  iKUtcd,— the  mlil-fiortion  «f  ttjv  loft 
iir«l«T  Ixiiig,  hovOTvr.  almort  elowd ;  uut  tho  <nib*t>aoo  of  both  tddiivyi  Ik 
atropliiinl  imd  ■weu]ii«d,  Tha  pmoate  g\tiDil  UhaUthj'.  la  thl»  oue.  the 
luttlent  vu  only  thirty -«i  ye»n  ol'I,  of  niry  intmnpanla  h*UU,  luul  liul 
mlfurcd  Ii«in  ftrictiire  for  xU  ur  hiviii  yvmn.     (T.  (1.  CnMM.I 

Imps  sftcculftUid ;  the  one  alteration  of  this  nrgan  rcprc- 
soiitiug  an  h^'partrophied  utato  of  its  miuiculAr  bonds, 
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tho  othor,  intcn'ouing  ptiuch-Uko    prolrusions  of  Uio 
miwtnis  nicmi)miiv.    Tlio  gcncnil  rwiult  is  a  diminution 
in  tho  ca.p«city  of  the  bladder  for  iJie  rolcntion  of  urine 
(Fig.  46),  or.  its  total  i-apacitj*  may  te  tliiia  much  in- 
creased.   Rupture  of  this  organ  may  have  luippoaoi], 
though  ver)-  nirely.    SotneUmes,  it  takes  place  in  codms 
quenco  of  a  smnll  pbi-hole  aperture  of  ulceration  in  tho 
luueous  metnbnuie  of  ono  of  the  sacculL    Xot  un&o- 
qiiently,  tho  btnddor  benr«  evidence  of  ocuto  intlainmu- 
tion,  or    Ttiore  commonly  of  chronic  cj'stjtis    having 
i^upcrvenod  from  conxtjmL  retention  of  urine.     Abscomes 
inny  pcrhnpe  form  in  tht'  walls  of  tho  bladder,  probably 
as  th«  rcsiUt  of  idcetations  of  Uio  mucous  membrano: 
(he  matter  finding  its  way  in  the  peri-vesical  coUuIat 
^xtiirc.  niny  i)oint  in  various  distant  diroctioos,  as  in 
<ho  groin  or  above  tho  jiiibes.    Tho  urHetii  have  iindor- 
goDO  dilatation  by  the  tendency  to  reflux  of  urine,  aati 
tho  pelvis  of  tbeoe  tubes  may  thus  Ixi  found  much 
enlarged ;  while  the  lidne<fa  are  nmro  or  less  degenomlod 
and  atTophii-d  in  their  pyTamidal  and  cortical  portioiut, 
rcMultin^  porhapH  in  saccidatecl  remnant  kidnojH.  or  in 
tbu  fomiation  of  mere  bags,  or  cyat«.    tioniotimOK  thoio 
raffuai  are  beeet  with  multiple  absoeases,  as  tho  roMiJt 
of  pyehtis  or  nephritLi  from  tlio  backwani  irritation  of 
prolonged  retention.     Hence,  the  suppreffiion  of  iirinnr^' 
Hocretion,  with  urmmic  blood-poiaoning.    Tho  various 
forma  of  kidney'disease  wbioh  are  thus  oonse()uenl  on 
chronic  retention  of  luine,  and  which  givo  rise  to  unencua, 
have  received  tho  namo  of  "  surgical  kidney ;"  a  very 
inapt  appellation,  as  if  indicating  tho  rsHiilt  of  Butgieul 
inlerferencc.  which  n-ould.  howcTor,  havo  prcrontiod  tho 
»u/>orventiori  of  these  rciml  cowSaUtm*. 
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Ti-mtment — ^The  object  of  treatmoit  is  twofold :  to 
restore  the  urethral  canal  to  ita  lutuzftl  calibre,  and  to 
mitintain  that  state  of  patency.  Dtit  for  the  accom- 
plishment of  this  object,  diDerent  modes  of  trcatmcul 
are  necessary  according  to  the  various  ntates  of  stricture : 
ita  degree  of  contraction,  and  incluralion  or  dilatabiUty ; 
ita  Ben»itiveness  and  pronene&s  to  disturbance  of  tho 
nervous  s>'Htemi  its  contractility  and  disposition  to 
return.  All  the  moilas  of  treatment  may  be  reduced  to 
four:  <1)  Gradual  Mechanical  Dilatation;  V2)  Immediate 
and  Forcible  IMInution,  or'  Hiipturo ;  (S)  Uauatics ; 
(4)  Division  of  the  .Strictnre.  either  by  internal  urethro- 
tomy, or  by  external  urethrotomy, — usually  perineal  eec- 
tion. 

GbadL'Ai,  ^l^x:HA^'l^AJ.  Dilatation.— inducing  absor|>- 
tiou  of  the  plastic  deposit  around  the  scat  of  Etrictum. 
This  method  of  treatment  is  most  generally  applicable ; 
the  other  methods  being  rOBorted  to  when  it  proves 
ineftcctire,  or  when  it  is  contra-indicated  by  one  of  tho 
adverse  states  of  strictm'C  above  lucutiouctL 

The  inrirwnetUa  commonly  used  for  gradual  dilatation 
oro  bouses  and  catheters,~inflexib1e,  or  Hexible  and 
elastic ;  and  alwaj-a  of  gradually  increasing  size.  Sounds 
lire  inuro  »orviccabIc  to  luaiiiUun  dilatation ;  and  especially 
in  irritable,  or  in  resilient  strictures. 

The  selection  of  an  appropriate  instrument,  in  respect 
tu  it»  material,  lenninal  shape,  sixe,  and  curve — if  an  in- 
tlcxible  instrument/— will  depend  on  tho  <legreo  of  con- 
traction  ami  the  situation  of  the  stricture ;  both  these 
points  have  been  determined  by  urethral  exploration 
with  a  catheter,  or  bougie,  as  already  explained  in  com- 
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ploting  the  diagnosis  of  Btrictiiro.  A  eatheUr  is  genernlly 
proforabio  for  IhtU  purpose;  as  not  imfrcquontly  t)iB 
paticut  first  soelai  relief  when  suftoring  from  An  attack  of 
roUmtion,  and  the  Surgoon  having  succeeded  in  gettiQ}; 
an  instrument  into  the  Wwlder,  may  be  very-  glad  to 
loaro  it  tboro.  Hunce,  oko,  a  catiietcr  is  generally  moat 
Anitable  in  tJie  comniencement  o(  treatment 

Tlie  introduction  of  a  mthtter  may  be  perfonned  in 
either  of  tJie  two  ways  already  doscribe<l,  and  acconling 
to  the  directions  given.  An  instrument  of  stich  vizr  only 
flbould  bo  luiod  iik  nhall  bu  found  to  enter  ttie  stricturo 
fiasity,  and  can  pttss  fnirlj'  through  it  without  fooling 
tightly  bold  by  the  contraction.  Oitatation  is  then 
cIVcctod  by  leaving  the  instrument  in  lliis  contrnctod 
portion  of  the  canal ;  so  att  t<i  continue  the  »light  ex- 
IKUision,  and  induce  ^laorption  of  the  plastic  deposit  in 
the  mucous  and  aubmuoous  tissues  fonning  the  stiicturo. 
Iliu  proper  periud  for  maintaining  the  dihitAtion  is,  in 
my  judgment,  about  five  minutos. — some  say  twenty 
minutes ;  then  the  instrument  shotild  bo  withdrawn,  and 
its  aixc,  or  number,  mitcd.as  a  Ktandard  of  comparison  in 
the  flub«4e<tuont  introduction  of  gradually  targor-»izcd 
instruments.  Professor  Spcnco's  tbroc  recommendations 
are,  1  am  suto,  here  advisable : — alwaj-s  pass  the  size  of 
instnimciit  used  on  the  previous  occasion,  before  pro- 
cooding  to  the  next  larger  size  ;  never  omit  any  one  mas 
"Ut  paM  a  higher  one ;  never  {mish  two  Inrgar  sizes  on  tJie 
suno  occasion.  Ky  disregarding  either  of  the  two  latter 
ruloH,  undue  irritation  will  almost  certainly  be  excited, 
and  the  Surgeon  is  more  likely  to  lose  than  gain  ground. 
An  instrument  may  be  rt!ntroduce*l  every  two  or  throe 
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duys.  But  thii  iutorvals  of  cathoturizatiou  must  be  legu- 
lutod  by  tbo  suite  of  tbo  urethra,  and  tlio  comtittitional 
disturbtuieo  inducod.  Whoa  bleeding,  pain  or  smarting 
in  mteiurition,  follow  or  continue  after  tlio  operation — 
evcnU  very  Ukoly  to  hitppoa  after  the  first  [Kissagc  of  ua 
instrument  through  the  stricture— further  diktatjon 
must  be  postponed  for  a  day  or  two,  until  this  urethral 
condition  haa  subfti<led.  Rigor  or  shiverin^r,  faintncss  or 
stukncss,  may  ahw  supervene,  espoclally  under  similar 
clrcumstaDces ;  postpouiug  any  rointroduction  of  on 
instrument  until  this  state  of  constitutional  disturbiuiuu 
has  paaaed  off.  Chloroform,  thorofore,  often  becomes  au 
iiivnluabla  ngoat  iu  the  troatmout  of  tight  tttricture  by 
dilatAtion.  Spcnce  is  inclined  to  bctiero  thnt  rigor 
arises  from  tho  irrilatioii  produced  by  tlic  instrument  iu 
piissiitg  over  tlie  jiroRtatic  urethra  ajid  nook  of  tho- 
bluddcT :  beuco.  in  using  tho  unaller-sizod  instrumeiitK, 
when  tbo  How  of  urino  shows  Uul  the  bladder  is  entorod, 
the  catheter  should  be  withdrawn,  and  loft  only  in  tbo 
stricture ;  or  in  using  thoM  of  iM-gor  size,  tho  instrument 
i-f  passed  only  through  tho  stricturo.  and  no  farther. 

FltxihU  and  EUtslic  Bomfies  am  now  much  employed 
ft«  a  substitute  for  cathotcis, — metalUc  or  gum-elastic,  in 
tho  treatment  of  stricture  by  dilaUttion,  as  well  as  in  the 
diagnosis  of  stricturo.  Thoso  instruments  owe  their 
advantage  not  only  to  thoir  Doxlble  and  elastic  character, 
but  also  to  the  peculiar  shapes  of  their  distal  extremities 
The  forms  more  commonly  employed  are : — the  imuffit 
olhuire  having  an  olive-bulb  end,  whereby  the  instru- 
ment can  be  insinuated  or  twirled  into  a  stricturo.  uded 
by  tho  flexible  nature  of  the  shai't,  unthout  the  liability 
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of  making  a  Wso  piissugo ;  the  bougie  eoniqw,  having  a 
cnnical  Utpering  point,  con  enter  a  stricture  moro  rcwlily. 
or  even  of  tighter  contraction,  but  it  is  liable  t»  lodgo  in 
«  lacuna,  and  make  a  fiiUo  passage,  which  is  prevented 
by  the  olive;  the  bouifie  olivaire  d  ventre,  hftviog  a 
spindle-shaped  onlargomcnt  above  the  oUve  oud,  iIilh 
(Specially  dilates  the  stricture,  and  up  to  the  largest-KiMd 
catheter,  without  pwnfully  diRtendinff  the  comjiarativel/ 
narrow  external  meatus  of  tlie  urethra ;  the  bougie 
eoniqiu  d  ventre  is  similar  to  the  lasl,  and  tlHcd  for  % 
similar  purpose,  but  ita  conical  end  has  some  disiw]- 
vantage  r«hitivo  to  the  formation  of  false  pass^e ;  the 
bongu  A  troiK  we.udfi,  having  three  conical  enlargementa, 
of  auccflsaivety  increasing  size,  this  instrument  is  spedAlly 
guilAblo  for  mpid  dilatation. 

For  vtrry  UglU  strictures,  the  JUifomi  eftwftc  bougie 
nuty  be  twisted  with  an  onward  movement  through  the 
urethra,  inch  by  inch  irota  the  glaius,  any  obstructJon 
being  indicated  by  the  shaft  of  the  bougie  springing 
back,  when  it  should  be  withdrawn  a  Uttle,  and  rotated 
onwards  again,  until  it  li  arrested  and  held  in  the  stric- 
ture. The  (Aivary  tekaMxme  bougie,  though  almost  rili- 
form,  b  much  stiller,  yot  being  provided  willi  an  olive 
end  is  safe  in  its  passage ;  this  instrument  thus  seems 
specially  suited  for  vary  tight,  inthiratod,  and  perhapK 
cxtonsivo  stricturo,  as  when  of  traumatic  origin.  'I'ho 
previous  injection  of  the  urethra  with  warm  oil,  to  dis- 
tend the  pEBBBge,  will  much  focilitalo  the  transit  of  any 
tiliform  bougie  through  a  light  and  tortuous  stiicUirs. 
Elastic  instnimoQls  wero  originally  introduced  int^i 
Mirgeiy  by  Boinard,  a  French  goldsmitli,  who  brought 


tlioin  boforo  tlic  Academy  b  177S.  Roceutly  they  luivo 
como  into  general  use  iii  America;  and  in  this  country, 
principally  by  the  advocacy  of  Mr.  Toevao.  Probe- 
pointed  steol  Bounds  are  also  specially  iitted  for  tho 
diliitiition  of  tight  strictures ;  nad  1  nearly  always  iiso 
those  iu.struiuonts  in  ibis  chi£s  of  cases.  But  if  the 
Surgoon  have  not  at  hand  any  such  inHtnunents,  or  is 
more  accustomed  to  the  ordinary  catheter — metallic  or 
clastic,  with  p>undcd  ends,  a  light  su-icluro  may  even 
then  bo  overcome  by  pressure,  judiciously  mudoriited, 
and  applied  for  sovcral  minutes,  or  a  longer  period  than 
if  the  stricture  were  spa-imodic,  Somotimoa,  however,  a 
permanent  or  organic  stricturo  Is  very  sensitive  and  con- 
tractile ;  but  the  pain  nnll  sub.itde,  and  the  obstmction 
yield  under  gradually  increased  pressure.  And  tlio 
attempt  may  have  to  bo  repeated  every  three  or  four 
daya — as  Hoon  as  the  urethra  has  got  quiet,  until  iho 
stricture  ia  entirely  penetrated  through. 

This  plan  of  treatment — by  gradiud  dilatation,  must 
be  prolonged  until  tho  urcthnil  canal  Is  rottored  to  its 
natural  size,  and  the  stream  of  urine  fully  established. 
Tho  urethra  may  then  admit  a  catheter  of  full  -lize, — 
No.  12— or  a.  bougie  of  equal  size,  with  ease ;  when  it 
should  bo  ]ias.scd  less  frequently,  onoo  in  a  week  er  ten 
days.  l..astly,  itwill  be  necessary  to  maintain  the  patency 
uf  tho  canal,  by  an  occasional  iise  of  tlie  instrument  otico 
in  a  inenth  or  six  weeks. 

In  the  course  «f  treatment  by  dilatation,  the  general 
health  should  bo  attended  to ;  especially  with  r«ganl  to 
the  digestive  organs,  and  the  state  of  tho  skiu  and 
kidneys. 
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Continuous  diktation  may  bo  ttdvanUigeoualy : 
to  wh«i  the  Btricture  proves  ob^tiiiatt  imderthe  ordinary 
plan  of  gradual  cttlatntion.  Indttnitod  Htiicture,  there- 
fore, may  be  llius  treabod ;  or  nn  irrojpilar  stricture,  cotii- 
plicated  perhaps  with  fa]ne  paitsago,  which  may  ronder 
the  ropoated  introduction  of  an  insirument  difficult.  Sir 
B.  Brodie  also  alleges  that  oontitiitous  dilatMion  is  far 
leas  likely  to  induce  rigom — the  urine  escaping  through 
the  catheter,  and  not  passing  over  tlie  surface  of  the 
dilated  stricture.  And,  in  all  caseH.  thLs  method  is  far 
more  expeditious,  where  time  is  of  consequence — for  as 
much  can  thus  be  cflbcted  in  two  weeks  as  in  two  months 
by  moro  gradual  dilatation.  Tbo  jitiucipio  is  tliat  of 
ntpid  dilatation  and  dissolution  of  the  stricture,  by  to- 
tuiuing  tbo  iwstrumont  in  tlio  coutiact^  portion  of  tlie 
canal  for  a  period  varying  fn>m  forty-eight  to  seventy- 
two  hours,  at  a  time.  The  catheter  is  fo-stened  by  means 
of  ta]>cfi  passed  through  the  eyes  of  Uie  instrument,  on 
dther  side,  and  thence  under  tlie  buttocks  and  over  tho 
thighs  to  a  wuist-band.  If  a  gum-catheter  Ite  used,  it 
can  be  seciued  by  a  strip  of  adhesive  plaster  to  the  pcnta 
A  p^  of  wood  or  bit  of  cork  is  inserted  into  the  oritico 
of  tJie  catheter,  and  the  water  drawn  otl'  as  occasion 
requires. 

In  the  management  of  tim  prucess,  throu  ]ioiut8  must 
bo  ubsorviid  : — the  catheter  should  occupy  tlio  stricture, 
without  fitting  tightly  or  being  grasped  by  it ;  tho  insUru- 
mont,  when  tied  in,  should  not  project  against  the  in- 
terior of  itio  bladder;  and  allor  using  a  silvor  instrurocnl 
on  the  tirsl  ocoasion,  tho  sucoooding  tnstnimeiit  may  be 
gom-ohuiic,  as  causing  loss  irritatioiL 
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When,  in  About  fony-eighl,  hours,  tho  catheter  Iios 
became  loonened  in  tlie  stricture,  and  a  slight  puruloat 
dischartr^  has  token  jilaco  arotind  tho  infitniment,it  xboiUd 
bo  withdmwii.  Id  two  or  throo  (lays,  thiK  prooediire  is 
TBDewed,  and  an  inKtnnnent  far^r  by  two  or  three  sizes 
may  be  at  oaco  iutroduuod ;  and  so  oq  ttntil  a  ftill-itized 
one  CAD  be  pasHod  cosily.  Recontraotion  must  then  bo 
prevented  by  oocAfflooaJly  pas^ng  an  instnimeat,  at 
gradually  increnAing  int«rral8  of  time. 

Z'<;;Sc«i'i'"#«t»(M«(<i«n(atn)7a/Arfer»*»». — Imltiratioii 
or  hardemng  of  tho  striotiiro  sometiraes  pre««ents  cou- 
fiidorable  <Iilliculty  to  insertion  of  the  point  of  the  instru- 
ment lliis  may  porhopii  Ijo  overcome  by  using  o 
conicftl-sbopo  pointed  catheter,  or  bougie.  Hut,  if  (ho 
stricturo  bo  not  very  sutisitive,  continued  pressure  on  tho 
face  of  the  induration  will  probably  cnuse  the  Btricturo 
to  yield,  injecting  tho  urethra  with  tour  or  tivcdriichins 
of  olivo  oil  scorns  to  oxerciso  on  hydraulic  prtaBUrc  on 
the  stricture  by  ponotration  of  tho  fluid  iutb  tho  narrowed 
l>a.s!ui{;o;  Siia»}noilic  action  luuHl  be  overcome  by  tho 
means  appropriate  for  spasmodic  tttrictiire. 

Fitl«e  I'atiaage. — A  false  pa&soge,  or  a  paasage  leading 
out  of  the  natural  uretJiral  canal,  is  made  by  foroiblo 
and  mi»dirocted  presMure  with  the  point  of  any  instru- 
ment in  its  course  through  the  urethra.  The  passage, 
therefore,  usually  takes  a  direction  downwards  and  back- 
words,  and  to  one  side  of  tho  urethral  pas.<(age ;  in  an 
oppooite  direction  to  the  stream  of  urine,  tho  free  dis- 
charge of  which  remains  iinaflected.  An  infloxiblo 
instrument,  as  the  ordinary  silver  catheter,  will  be  more 
apt  to  cause  this  misadvonturo  than  a  tlo-xiblo  instru- 
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mant ;  but  the  latter  is  mora  luible  to  onUir  a  fnlse 
passR^  already  exi&tiiig. 

The  previous  existence  of  such  a  pafsage  or  passages 
b  perhaps  the  most  common  and  perplexing  occasion  of 
(litliciilty  in  uniag  an  inKtniment;  and  its  production,  an 
Accident  most  to  bo  avoided.  The  importance  of  these 
eonsiderations  in  relation  to  catbotcrism,  hes  in  tlie  faob 
that  th«  difficulty  of  entering  tho  right  opening,  is  in- 
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creased  by  th©  Cacility  with  which  Ihfl  instrument  alipa 
into  the  wrong  one. 

A  fiit«a  pMBOge  Tftries  in  its  situtaioH  and  e^enl. 
\\%en  tho  Htricturo  is  far  forvunls,  the  pa.<«age  may  nm 
iu  tho  corpus  spongiosum ;  wbou  further  backwards,  in 
tho  usual  situation,  the  passage  may  pcrfornbe  either 
Intend  lobo  of  tlie  proBtat6(Fig.  +7)  or  run  up  beJwoen  it 
oztd  the  rectum  (Fig.  48);  thb  latter  direction  being 
especially  dangert»u&  The  Jtoor  of  tlio  urctJira  is  most 
commonly  the  seat  of  a  false  passage;  and  it  is  most 
liable  to  happen  in  connection  with  a  light  stricture,  and 
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tJi©  introduoUMi  of  a  small-sis-ed  mstnimant.  Hence,  in 
the  treutuioiit  of  such  a  stricture  more  jmrlicnUrly.  and 
when  it  hfls  boon  subjected  to  the  previous  use  of  instm- 
mouts.  an  tuiportant  practical  injunction  in  jxiHsing  the 
catheter  i»  this, — the  jiotnt  of  thu  instrument  should  be 


*  Pio.  M.— Ht  Muy's  Rctip.  Mu^.  II.  K  -i:..  False  pwiiva,  or  tomnl- 
Ifng,  tluongh  «Dlaig«d  nIdJU  Inlw  of  praaUU,  tbls  pMWgo  eonuDenoiDg 
Ftoid  tb*  nombmunn  ontlm :  tbor*  1>  ftba  anotlur  falie  fiinr  tlmnat 
oppalte  tiiB  bulb.    (nilMuD  Ooult<»L» 

kept  against  the  roof  or  upper  Burface  of  the  urethra! 
canal. 

Cijrlain  slyvn  at  unce  indicate  to  the  Surgeon  tliat  » 
fftlso  pussuf^'o  has  been  commenced,  or  entered,  if  pre- 
existing. The  point  of  the  iii.'Htrutiient  is  folt  to  nmko 
a  sudden  slip,  and  the  shaft  inclines  to  onesido  of  the 
tiretbra ;  tho  point  also  feels  free  and  movable,  and  com- 
licates  a  rough  or  grating  sensation,  while  it  can  be 
Cosily  withdraivD ;  all    tliose    peculiarities  being  mora 
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notable  wliai  occumng  uftor  the  lastrument  had  beeit 
felt  to  bo  held  or  graupQtl  by  the  Rtricture.  The  patinnt 
oxporieticeB  sudden  and  »overe  |iiun,  and  is  oftoii  con- 
scious that  something  lias  (;ivon  way ;  on  withdrawing 
the  instrument,  it  i^  found  l>esmeared  with  blood,  luid 
there  will  bo  frco  ImmorrbagB  from  the  urethra,  witli 
perhajjs,  1  have  noticed,  some  degree  of  turgid  priapiimi. 
But  an  old  falso  panago,  with  consolidated  wallx,  will 
communicate  the  sumo  WDxatioo  us  if  tho  instniment 
were  passing  through  a  stricture,  and  is  unattended  with 
pain  or  haanoirhngo;  the  only  obTious  sign  perhapx  being 
soma  doviatiou  from  the  natural  diroction  in  the  course 
of  the  uretlira. 

To  avoid  accidentally  dilating  a  fulKO  passage,  instead 
of  the  luethra,  it  has  boon  proposed  to  prc-occupy  that 
passage  with  a  fine  probo-iioiiilod  whalebone  bougie,  bo- 
fore  using  U)0  urethral  bougie ;  a  practice  chiefly  in 
Togiic  lunong  oontincntol  Siirgeontt.  One  of  tJic  lino 
bougies  is  slid  along  the  urethra,  imd  if  it  alip  into  a 
&Uo  passage,  it  is  loft  there ;  a  second  and  a  third  Huoh 
passage  may  porchanco  bo  pre-occupied  in  like  manner ; 
then,  U)0  urethral  bougie  can  be  thtts  guided  almost 
with  oertAinty  into  and  throtigh  the  stricture.  TIilb 
rowuroo  wotdd  seem  t»  be  appropriate  only  in  the  dilft< 
tatioQ  of  a  tight  stricture,  and  when  llio  false  paaaageR 
are  not  nwro  in  number  than  for  tho  urethral  canal  to 
accommodate  the  fine  bougies  as  well  as  the  dikttng 
instrument;  and  in  thus  taking  possession  of  existing 
{alse  paasagee,  oaro  must  bo  taken  not  to  malte  freali 
OOttl 

Mamorrfut^  must  bo  n^nintc<l  as  another  occidont 
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attending  cathoteriam ;  but  it  is  also  liabla  to  occur 
Jndependontly  of  any  urethral  letuoD,  from  tlie  mere 
posa^o  of  an  inHtniment,  in  inftammalory  striotiire. 

Injtammaiion  atlectiu);  the  urethra  ur  testes  may  bo 
induced  by  dilatation ;  especially  with  ixuLrumeats  of 
too  largo  a  size,  or  rapidly  increased. 

Other  ovil  cnncomiuntA,  or  coilscquoncoK,  luvo 
ulroady  been  alluded  to;  pain  in  niicturitioi],  rigors, 
fuiutnoss,  sickness.  I^liese  unpleasant  symptoms  usually 
pass  ofi';  but  thoy  may  eouiinuo  for  somo  hours,  or 
recur;  until  the  patiool.  having  had  a  Huccossion  of 
Bhivering-fits.  dies  suddenly  from  syncope,  or  succumbs 
from  exhaustion.  In  an  cnfevblcd  and  prematurely  aged 
state  of  the  constitution,  especially  if  accompanied  with 
kidney-disease,  and  a  tendency  to  uiffinua,  rigors  are 
more  apt  to  occur.  The  symptoms  then  are  always 
perilous,  the  patient  sinking  perhaps,  and  sometimes 
rapidly,  from  the  supervention  of  coma.  An  attack  of 
rigors  should,  therefore,  be  treated  promptly,  bymeaaures 
to  promote  reaction.  Hot  brandy-an(I>n-ater.  or  ammonia, 
having  been  given,  and  the  haggard-looking  MiiTei-cr 
lying  wrapped  in  blanket^,  a  sweat  breaks  out  aa  the 
shivering  abates;  and  the  teniperutitfo,  which  had 
previously  been  high,  now  declines.  Otherwise,  the 
ivdmitiistratiou  of  stimulants  should  bo  reinforced  by 
c]uinino  and  opium,  which  have  a  marked  influence  in 
controlling  rigor  and  preventing  its  recurrence.  Kigont 
are  sometimes  fol]owe<l  by  constitutional  disturbauocs 
which  might  least  be  anticipated.  Sir  II.  Brodic  mentions 
some  suoh  cases.  The  cold  fit  is  succeeded  by  the  hot 
tit,  which  subsides  in  a  flooding  perspiration;  and  the 
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RttAck  is  over  ns  twiial.  But  continued  fovor  may  cn&u6 
and  last  for  days  or  wocks.  In  niiotliur  ciiso.  the  pikLioui 
became  mnnuicni.  and  remained  in  that  hIMo  for  uciirly  a 
month.  lu  a  third  case,  tlie  almost  moraoutary  introduc- 
tion of  a  small  clastic  oatJietor  having  induced  a  sovoro 
rigor,  this  was  followod  by  rhounnitic  faver,  wjtii  inflam- 
mation uf  tfao  miisclos  of  tlio  neck,  from  which  the 
]>atieiit  never  entirely  recorored. 

(iradtial  dilatation  having  {)rov«d  inot1cctt%-o  for  UiO 
euro  of  atricturu,  other  methods  of  treatment  must  bo 
resorted  to ;  and  they  aro  eepocially  n[>pticablo,  whea 
either  tlio  Meimtive  state  of  the  stricture  or  its  coHtraeliU 
and  recurring  tendency  would  render  that  mode  of  treat- 
uiODt  inapjilicablc.  ms  being  intolerable  or  unsucccssfuL 
Tlic  degree  of  tif^tnena  of  the  atricturo  and  the  amount 
of  indunUion,  together  representing  an  undilatablc  stnto 
of  stricture,  will  l>e  found  to  determine  the  particular 
mode  of  treatment  tlien  ap[)ropri«te ; — whether  Forcible 
Dilatation  or  Rupture,  or  Division  by  inotsion,  internally 
or  externally. 

Traumatic  strictures  especially  represent  the  oou- 
(litiuns  for  which  tliese  methods  of  ueatment  weogmot- 
ally  requisite. 

IimouTE  AND  FoRriin.E  Dilatation,  oh  RmuBS. 
— Tn  estimatJog  the  applicability,  and  advantage,  of  this 
metliod  of  Ueatment  for  stiicture  of  the  urethra,  it 
would  certainly  afipcar  that  tlie  vital  character  aod 
oonstitutionnl  rolatioiu  of  the  urethral  tube  should 
forbid  any  dilatation  of  an  immediate  and  forcible  cho* 
raoter ;  and  still  more  so  any  rupture  of  iut  componoat 
tissues.    Yet  oxpcrieooo  has  now  skowti  that  not  only 
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may  this  mode  of  treatment  be  pntctiKod  with  impunity, 
but  that  a  tight  stricturo  nndiltitable  jp^dually.  beyond 
R  cortftia  dcgroo,  and  imy  further  distension  of  which 
n-ould  excite  severe  constitutiomil  diRtiirbanco,  can  be 
forcibly  dihited  or  ruptured  up  to  the  natural  size  of 
the  urethra,  and  withuut  producing  any  such  symptoms. 

forcible  dilatation  is  cfrectwl  by  means  of  rftrfcnrfiTij 
vtutrumenl)*,  which  when  passed  through  the  stricturo 
exert  im  expanding  force  from  within  outwanbt.  Such 
force  may  be  accomplished  by  a  a?rti°»  of  iiistrumonts, 
cnnsiRting  of  fdiding-tubes,  passed  successively  over  a 
slender  urethral  director  or  guide,  which  is  first  passed 
through  the  stricture  ;  or,  it  can  bo  oilectod  by  means  of 
a  nrifilf  instrument  whicli  expands  In  sltxt. 

Sliding-tvheit  were  originally  cinpluyod  by  Desaidt 
(1797),  and  afterwards  by  l>r.  Buchanan  of  (Jhisgow 
(1831).  Dr.  Hutton  of  Dubhu  (ISSo),  und  by  Maison- 
neuve  (184.1).  Mr.  Thomas  Wakley,  of  tho  Royal  Free 
Hospital,  with  whom  this  mode  of  troatJnent  was  origi- 
nally identified  in  this  comitry,  cnntrivcd  a  series  of 
accurately-fitting  tubes  and  an  urethral  director.  This 
having  been  first  passed  through  the  strieturo,  each 
sliding-tuhe,  in  succession,  cannot  fail  to  tako  tho  same 
eourso.  The  difficulty,  and  tho  risk,  will  always  bo  to 
tirst  introduce  tho  slender  director  through  a  tight  stric- 
ture ;  a  difficulty  projiortionato  to  tho  degree  of  contrac- 
tion, and  the  existence  of  false  (wssagoa,  er  tho  liability 
of  milking  them.  Slnale  instruments  of  various  kinds 
liiivo  Ijoen  devised,  which  expand  in  athi.  in  iho  place  of 
several  instruments  of  increasing  calibn;  and  thus 
save  the  necessity  of  passing  them  successively  through 


the  eoMtrwtod  port  of  tbo  uretlira.  With  this  ohjout, 
Mr.  Luxmoro  {1812)  employed  diverging  metal  rods; 
Leroy  d'EtiolIcs,  Uio  samo  method,  some  ycftrs  later,  and 
Perreve  a  somewhat  similar  plan  (1847).  Dr.  Neil 
Amott,  on  the  same  principle,  commciicod  tJic  employ- 
ment of  fluid  expanHion  (I81S)).  Both  tlietw  fonnn  of 
contrirance — the  Heriea  of  Hliding-tuhcs  and  the  itingto 
expanding  instruments,  have  a  similar  action  upon  the 
tirothra — distension  of  the  contracted  portion  from 
vnthin  ita  area.  They  thus  ditt'or  from  the  large  conical 
metallic  bougie  formerly  used  for  the  purpose  of  fwcibln 
dilatation,  which  was  driven  into  the  stricture ;  theret^' 
running  the  risk  of  ptislung  the  stiicture  down  the  canal 
and  detaching  iui  connections,  and  inevitably  inducing 
innAromatioQ  and  itovore  constitutional  disturbanoa 

Jiupturv  or  SpliUin'j  of  itti^  ftrMwi.— Jifr.  Holt  hw 
recently  revived  this  mode  of  forcibly  opening  strictim 
of  the  urethra.  It  seems  to  be  most  appUcablo  to  tight 
Ktiictun),  witAottt  much  induration ;  so  that  tlio  plastic 
deposit  does  not  form  a  mass  too  thick  or  dense  to  he 
entirely  ruptured.  Hnpture  may,  therefore,  possibly 
supersede  the  necessity  for  division  by  a  cutting  oponi- 

tJCHl. 

The  "  dilator  "  used  by  Mr.  Holt  is  precisely  aimilar 
to  that  of  Pen^ve  (Fig.  49).  Its  construction,  and  hlN 
mode  of  operating,  he  thus  describes  : — The  iustrumcot 
consists  of  two  grooved  blades  lixed  in  a  divided  handle, 
ftod  containini;  between  tlicm  n  n'ire  weldod  to  rbnir 
united  i>oint ;  on  this  wiro  a  tube — which  when  intro- 
duced between  the  blades  corresponds  to  the  nat^iral 
CklilHQ  of  the  urothnt — is    quickly  passed,  and  tliua 
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niptiires  or  splits  the  obstruction.  Havinjf  introduced 
iho  instruinont,  and  roaclied  the  bliuldei'.  it  should  bo 
gently  rotated,  to  prove  thnt  tlio  ond  is  fairly 
uithin  tliAl  visciis;  and  being  thu»  lutstired, 
tlio  .Surgeon  is  next  to  fiaeo  the  point  of  the 
tube  he  bad  previously  selected,  upon  the  wire 
between  tlio  blades,  and  thrust  it  c|uickty  on- 
wards to  the  end.  The  stricture  bdng  now 
fairly  split,  the  dilator  sbuuld  bo  rolatud,  to 
Alii]  further  separate  the  sides  of  the  rent,  and 
then  be  withdrawn  ;  a  catheter,  correHpondini^ 
ti(  the  number  of  tliQ  tube,  being  substituted 
for  the  purpose  of  removing  the  urine.  The 
catheter  ir  then  witlidravm,  the  patient  treated 
with  quinine  and  opium  lor  tlio  tiist  twenty* 
four  hours ;  and  the  some  catheter  introduced 
occaeionally  perhaps  during  that  [joriod,  to 
prevent  any  risk  of  uriuai^-  inliltration  in  mio- 
tiiritjon ;  or  in  forty-eight  hours,  to  maintain 
(lilatatioa ;  and  again  on  alternate  days  for  a 
u'oek  or  two,  gradually  lengthening  the  in- 
terval. Voillemier's  instrument  ditlera  from 
KoItH,  in  an  importiint  particular ;  the  tube  is 
provided  willi  lateral  groovoi,  so  as  to  slide 
along  the  bliulcs,  inntead  of  upon  a  central 
wire-Conductor ;  the  expanded  instrument  thus 
assumes  a  circular  instead  of  an  oval  form. 
whcrf;by  the  dilating  force  is  expended  f/wiU>/ 
upon  the  whole  circumference  of  the  urethral 
canoL 

The  nautft  of  this  procedure  in  the  hands  of  Mr.  Holt 
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liATO  bocn  omirumtly  mooonful ;  and  the  experience  or 
some  other  Surgetnui  has  confirmed  its  value.  I  hft^'o 
not  Boea  much  constitutional  disturbance  follow  tho 
operation  of  flplitting  the  urothra ;  but  in  one  case, 
opott/bod  on  in  another  Hospital,  oslravasation  of  urino 
onsued,  for  which  I  treated  tlio  patient  at  tho  Royal 
Free  Hospital,  and  he  recoverod.  ilany  deaths,  how- 
ever, have  I  beUevo  occurred — S-Ir,  Toevun  B&ys  tUtcvn 
in  number — which  have  not  boon  included  in  the  Itoports 
of  Cues  hitherto  published.  It  would  also  bo  vvij' 
dosirabto  to  diagnose  more  oorrectly  tlio  ixUhohgicttt 
iowlitioHS  of  strictiiro  Bubniitted  to  o[>on»tion. — if  in- 
deed they  can  always  bo  determined  clinically;  sinco 
it  will  be  obvious  that  the  mere  splitting  up  a  numbor. 
say  some  scores,  of  urcttme,  many  of  which  were  iH-j-haint 
scarcely  stricttu%d  at  all,  cnji  Iiuvo  nothing  to  do  with 
tlie  propriety  or  eligibility  of  this  mode  of  treatment ' 
The  splitting  of  urethne  in  almost  a  htttUh^  state,  would 
necessarily  swell  the  residtant  proportion  of.  apparently, 
8Uoc«8Bful  cases.  I  do  not  apply  this  remark  (o  Mr 
Holt's  cases,  but  \o  an  oxtiaordinary  large  series  wbicli 
has  been  published. 

Sir  H.  Thompson  has  contrived  a  hcrav-dudendiug 
iiutnunent  for  this  operation,  which  seems  to  poncn 
three  advantages : — distension  of  the  stricture  lUmte  is 
accomplished,  without  involving  tho  healthy  portion  of 
tlie  urethra  in  its  action  ;  the  distension,  as  indicated  by 
the  scale  near  tho  handle,  can  bo  carried  to  a  calibre  of 
14  or  16  of  tlio  catheter  scale,  beyond  tho  size  which  the 
external  niMtus  will  admit,  and  is  lluis  more  efficient : 
aud  the  distending  force  is  applied  very  slowly,  ooo- 
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tmuin^  from  hovoh  to  tou  muiutcs  boforo  rcacbiug  tho 
uiaxiumiQ  i)oiiit  of  (li«t«nsion. — the  object  being  to  over- 
strotcli  tbo  morbid  tissuOH  as  much,  and  to  rupture  them 
as  little,  as  poxsible,  in  order  to  destroy,  or  greatly  iinpiur, 
tho  natural  tendency  of  tho  stricture  to  undergo  con- 
traction. 

Another  screw-dtHtending  instrumcut,  devised  by  Dr. 
J.  Thehaud,  of  Now  York,  a  worthy  of  notice.  The 
termitiiil  portion  consists  of  two  blades,  which  con  bo 
sopnratod  to  such  im  extent  as  to  rupture  the  stricture. 
Distension,  or  rupture,  as  thus  etTected,  involves  more 
than  tlio  constricted  part  of  the  canal, — a  disadvantage 
compared  with  Thompson's  iiiHlnimeitt ;  while,  relative 
to  Holt's  dilator,  Thebaud's  instniinent  has  tlto  disad- 
vanta^  of  being  too  large-pointed  for  tight  strictures, 
but  the  special  advant^e  of  canying  distension  to  any 
known  ^hf/ree  is  supplied  by  tho  index  near  the  handle. 

Htricturea  of  v«t*jf  tight  character  may  be  penetrated 
by  a  liliform  bougie  guide,  adapted  to  tho  end  of  any 
Ntich  instruments ;  an  wldttion  originated  by  Van  Huron, 
and  completed  by  Charrittre. 

C'Ai'STiL's, — t'auterization,  in  the  treatment  of  stric- 
ture, has  been  practised  with  two  objects  in  view ;  the 
deadening  of  sensibility  or  spasm,  luid  the  destruction 
of  induration ;  in  both  ways  permitting  8ul>aequent 
recourse  to  dilatation.  For  tho  fonnor  piu^oso,  cauter- 
ization may  bo  of  some  use,  and  received  the  sanction  of 
Sir  U.  Hrodie's  large  experience.  Hut  ho  acknowledges 
tiie  grave  objections  to  this  method  of  treatment — the 
liability  to  induce  spasm,  as  well  as  to  relieve  it,  to 
promote  retention  of  urine,  or  to  be  followed  by  severs 
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hxiQorrhnge,  or  rigors ;  and  possibly  to  result  in  tho 
formation  of  jmrineal  abscasses  and  tistAila-,  Honco.  this 
practice  was  ncvur  resorted  to  in  tho  lir»t  instaoce,  and 
was  reser\-ed  for  only  ciiiito  exoeptioiial  coses  of  slrictiiro, 
complicated  by  spasin.  Even  then,  if  a  false  passage 
already  existed,  there  would  be  tho  obvious  risk  of  thu 
disHoWed  caustic  finding  its  way  so  as  to  produce  great 
mischief. 

As  to  the  d^tfuction  of  an  indurated  stricture  by 
caut6ri7.ation,  such  a  result  can  only  bo  produced  by 
ulceration  or  sloughing ;  and  this  method  of  treatment, 
is  too  little  under  the  control  of  the  Surgeon,  and  ton 
perilous  in  itself  to  be  warrantable  in  the  case  of  *a 
urethral  disease.  Hut  the  possibility  of  stricture  being 
removed  by  ulceration  woidd  appear  from  tho  history  of 
ft  remarknble  and  probably  uiiiftM  case  which  occurred 
in  the  cxijerioncc  of  the  authority  I  ha^-e  just  roforrod 
to, — whoro  au  urethral  stricture  underwent  apparently 
a  spontaneous  euro  in  this  wny.  "A  gentleman  had 
laboured  under  a  stricture  of  the  urothra  foragroM  nuny 
ywus.  Mo  voided  his  urine  with  the  greatest  dtfliculty. 
tbo  stricture  bcuig  very  rigid  and  unyielding ;  but  a  cat- 
gut bougie  nras  passed,  and  iliis  enabled  him  to  make 
water  in  a  small  stream.  Under  these  circumstances  he 
was  sai/ed  with  pain  in  the  act  of  making  wattT,  which 
lasted  for  some  minutes  afterwards,  being  felt  in  ihu 
situation  of  tho  strictiu-o  in  the  posterior  part  of  tho 
imithrft.  The  pain  became  more  savero,  and  the  patJaDt 
described  it  to  be  intolerable,  saying  that  he  could  com- 
pare it  to  nothing  but  the  sensation  which  he  sappoaod 
might  he  produDod  if  nieltod  lead  were  puiirod  into  tho 


can*].  Every  liAlf-hoiir  hn  hiul  iv  dmio  to  mnko  water. 
lind  his  groans  might  be  heard,  not  only  through  tho 
wholo  house,  but  ovon  in  the  street.  In  tho  couno  of  a 
fev  days  these  symptoms  hef^an  gTBdtiiilly  to  abate,  and 
now  it  was  discovered  thiit  tho  urine  flowed  in  a  much 
laiger  stream.  When  tho  attack  had  completely  sub- 
hided  the  condition  of  the  patient  va»  much  improved, 
and  he  made  water  tnore  eiutily  than  he  had  done  for 
many  years." 

Caiiterixatjon  can  be  effected  by  the  introduction  of 
an  instrument  armed  with  caustic,  such  as  nitrate  of 
silver  or  potassa  fuiia,  wliicb  is  carried  down  to,  and 
allowed  to  rest  against,  the  stricture,  tor  two  or  three 
minutes.  The  patient,  who  previously  could  only 
squeeze  out  urine  in  drops,  may  now  bo  able  to  pass 
a.  full  stream,  the  imtabtlity  of  tlie  stricture  being  ex- 
hausted, at  least  for  a  timo.  A  gleety  discharge  is 
UHtablishod,  and  tho  caustic  may  be  reapplied  every  two 
or  throo  days  until  a  catheter  or  bougie  can  be  passed, 
and  gradual  dilatation  made  to  complete  the  cure. 

This  method  of  treatment  was  formerly  in  vogue, 
having  boon  introtlucod  by  John  Hunter,  and  recom- 
mcudocl  by  Sir  K.  Home,  in  certain  cases ;  it  still,  I 
believe,  Iia*  one  or  two  advocates  in  this  country,  prin- 
cipally the  late  Mr.  Wodo,  and  is  less  urged  by  Mr.  H. 
Smith ;  but  tho  esporionce  of  the  best  Surgeons  both 
hero  and  iu  Franco  has  condemned  it,  as  being  both 
perilous,  and  o-ttromcly  uncertain  in  its  results.  Stig- 
matized by  Mr.  Liston  as  "  most  atrocious,"  and  discoun- 
tenanced more  recently  by  X^ton,  tho  cure  of  stricture 
viui  always  bo  accomplished  more  safely,  and  with  greater 
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proUibility  of  nou-rocurrcncc ;  not  u>  mention  the  tiabilitr 
of  maJdng  a  false  pa«Bage,  and  the  other  contingORci«s 
nftrred  ta  Perhaps  Bome  of  the  oxtroine  differcncos  of 
opinion  which  have  been  held  reapcoting  this  practi:8 
may  be  rerancilcd  by  the  degree  tti  which  it  h*8  bwn 
carried  ia  the  hands  of  didomnt  Sutgoous.  Brodie's 
more  sntiefnctory  cxpcnouce  may  have  been  due  to  the 
mora  judicious  tuoderation  witli  which  he  used  caustic 
in  caiics  of  Etrictitro,  uttuudcd  with  spa-sm  or  on  irritaUc 
state  of  the  urethra ;  for  he  expressly  montionit  that  he 
limited  the  application  to  a  quarter  of  a  minute,  and 
ropCAted  it  not  more  frequently  than  every  third  or 
fourth  day, — the  iteoond  djiy  being  much  too  often 
("Works,"  1865.  vol.  ii.  p.  -i:!!).  Cauterization  haii, 
huwcvor.  now  faUen  into  general  disuse; 

Division  of  the  Strictube. — Section  of  the  urethra 
may  be  appropriately  resorted  to  in  tight  fitrictiire.  with 
considerable  induratioa,  forming  a  liard  and  large  mx/u/i-. 
unfitted  for  rupture;  and  accompanied  perhaps  with 
much  sensitiveness  and  irritability,  or  contractility 
and  neilitau^, — conditions  which  are  also  untitled  for 
gradual  dilatation.  The  incisiou  Ls  made  either  from 
vitbin  the  urethra,  or  from  without,  and  usually  in  the 
porinoum. 

(1>  Internal  Urrthrot&mj/.— Division  of  the  stricture 
from  within  the  urethra  has  been  practised  for  above 
»  century.  Allies  of  Franco  (1755);  Physick  of  Phik- 
delphia  (1795).  John  Bell  (ISOG),  and  his  brother  Charles 
BoU  (1807),  M'Chie  (Hi23).  and  Staflord  (1827),  have 
BOveraUy  advocated  this  method  of  treatment  It  has 
been  practised   extensively  in    France,    especially    by 
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C'ivialo ;  and  lens  frequently  by  modem  Surgooiw  in 
America  and  in  this  ooimtry. 

The  ni)erntion  may  he  performod  in  two  ways: — 
ineuionfrom  bffort  backwards, — eoclion  boing  mode  hy 
pufihin^  downwards  »  hmcut-liko  blade,  generally  with  a 
slender  oaduclor  in  ftdvancc  of  it,  into  the  obstruction 
to  be  divided ;  -meimon  from  behind  ftynoards, — o. 
portion  of  the  instrument  containing  u  KmiUl  blade, 
ebcathed,  is  fiisl  carried  dowi  through  the  strieturt-. 
wliich  is  then  divided  by  protruding  tlio  blade  down- 
wards and  withdrawing  it,  in  the  floor  of  the  urethra, 
ibrough  the  whole  of  the  contracted  portion,  with  a  litllo 
of  the  »ound  urethra  in  front  and  behind,  but  taking 
care  not  to  incise  too  freely  in  doptli.  Thus,  the  iongtii 
of  this  incision  may  bo  frvm  one  to  two  inches,  while  ita 
depth  Rhniild  not  exceed  more  than  half  that  to  which 
the  blade  can  be  i>rojectcd  in  Civiale'a  instniraenl.  The 
penis  should  be  stretched  to  steady  the  ntlierwise  movable 
uretlira.  IVior  to  operation,  it  is  well  to  prepare  the 
way  for  the  introduction  of  an  ivothrotome  through  a 
tight  strioturo,  by  passing  a  catheter  of  moderate  sizt-, 
mid  leaving  it  in  for  sufficient  time,  iKCording  to  llio 
temper  of  the  stricture,  just  to  rekx  the  grasp  upon  the 
instrument.  Of  the  two  mothotls  of  operation,  the 
former  is  suitable  for  antibulbous  strictures ;  the  urethra 
boing  straight  in  that  portion  of  it«  course,  is  not  liable 
to  perlbration ;  deeper  strictures,  situated  in  the 
curve  of  the  canal,hiMl  hotter  be  incised  from  behind  foi^ 
wards. 

Various  instruments,  or  ur«Mi-ob»ii«s,  have  been  con- 
structed for  the  iutomal  division  of  stricturcd  urethra. 
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For  incision  from  before  backward»,  Stafford's  lancet- 
catlieter  mny  be  ui^d ;  the  point  ix  concoalod  in  tlio 
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tiil>e  until  the  end  of  the  inHtniment  reHts  upon  tho 
stricture ;  it  is  then  projected,  and  tlie  instrument  carried 
on  through  tho  obstructioiL  A  cur^'ed,  as  well  us  tho 
straight  form  of  thin  inatntment,  has  been  employed. 
Sir  H.  Thompson's  caiheter-uretlirot»me,  or  Mr.  John 
\Vood's  instrument  (Fig.  50)  is  mora  applicable.  For 
inciftion  from  behind  forwanU,  CivinJo's  urethrotome  is 
the  best  form  of  instrument  (Fig.  51).  Tr<.<Iat'8  ure> 
throtomo  (Fig.  &2)  can  bo  used  in  both  viays. — from 
before  backwards,  and  then  frotu  bohitid  forwards ;  thus 
making  a  second  incision  when  necossaiy,  oud  tho 
opemtion  mora  complolc.  After  cithor  mode  of  operation, 
n  fidl- sized  catheter  should  be  introduced  along  tho 
roof  of  the  urethra  to  avoid  the  incision.  If  tho  instru- 
mont  does  not  pass  easily,  but  a  hitch  is  felt,  some  fibres 
of  the  Btrictiire  have  been  left  undivided,  and  must 
bo  severed  by  reintroducing  the  urethrotome.  The 
catheter  should  be  retained  for  twenty-four  hours ; 
although  some  Surgeons  of  exporieneo  thinl;  this  pmctico 
unnecessary  or  objectionable.  An  instrument  should 
also  be  passed  occasionally,  for  some  time,  to  prevent  re- 
controction.  An  urethrotome  provided  with  a  tenninal 
tiiiforni  bougie,  as  devised  by  Maisonneuve  (Fig.  51)),  or 
the  similar  shielded  instrument  of  Vuillemier,  will  enable 
the  operator  to  deal  with  very  tight  strictures. 

DUatinff  urothrotomes  have  boon  constructed  to  stretch, 
and  then  cut  tho  dilated  stricture.  Instruments  of  this 
kind  wore  introduced  by  Kcybard  originally,  and  since  by 
Ulis  (Fig.  54),  with  graduated  shaft,  and  register  at  tho 
handle  to  indicate  the  degree  of  separation  of  tho  two 
parallel  bUde;).    Such  an  urothrotonio  is  applicable  for 
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tbc  divUtun  of  resilient  stncturo.  And  stricture  of  aomt 
gUe,  but  whicli  tvuhnx  fiinhcr  dilatation,  or  rapidly  rocon-    "< 
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troctc  CoiuitnotHtn  ol*  tlio  meatug,  or  within  im  inch 
of  the  urotliml  orifice,  may  be  coaTeniontly  iooned  by 
Civinltf'*  conocaled  bistoury. 
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Tho  inimecUato  eflectB  and  ftfter-consequenceii  of  in- 
t«nial  urethrotomy  are  very  seldom  serious.  Hipmor- 
rhage,  beyond  a  few  drops  of  blood,  is  rare,  and  easily 
stopped  by  passing  a  fiilt-sizod  instniment.  and  tho 
applicntioii  of  ice  externally.  Soino  fovcrishncss  of^n 
ensues,  but  soon  subsides.  Abscess  and  oitrnvjisation  of 
urine  are  very  uncommon,  having  taken  placo  one©  or 
twice  only  in  nearly  SOO  oases  operated  on  by  Sir  H. 
Thompson ;  whilo  cystitia,  nephritis,  and  pyiemta  aru 
imknowiL 

The  rrmttta  of  iatemal  urethrotomy  are  also  satisfao* 
tory  B£  regards  thi-  immediat.o  restoration  of  the  upcthral 
canal  to  its  natural  calibre ;  the  ultimalt*  result  may  bo 
[icnnaueut.  or  evince  a  tcndcucy  to  the  return  of  stric- 
ture,— gODenvlly,  however,  aineniiblo  to  dilatntion.  But 
it  should  bo  observed  thwt  iu  both  modes  of  internal 
urethrotomy,  tho  strictured  portion  of  tho  canal  is  usually 
already  sufficiently  large  to  admit  an  instrument,  equal 
in  siy^  to  a  Xo.  4  or  S  catheter;  and  timt  with  this 
degree  of  patency,  it  may  well  bo  considered  probablo 
that  further  and  perhaps  complete  enlargement  might  bo 
accomplished  by  dilatation.  Tho  exceptional  cases  arc. 
□odular  thickening  and  resiliency  of  the  stricture,  super- 
added to  tightness.  T  very  rarely  find  it  nccossar}'  to 
have  recourse  to  internal  section  of  the  urethra.  But 
the  operation  la  at  least  a  safe  proooduro ;  only  two 
deaths  having  occurred  in  the  above  series  of  300 
cases. 

(2)  ExUmal  Uretlirotomt/. — Division  of  tho  stricture 
by  external  incision  is  an  alternative  operation  of 
urethrotomy,  tho  earliest  instance  of  which  for  the  euro 


rarely  emplojred  ~  linSI  "»dv6wte3  1iy~J 
iiinniogham  (1815),  and  ofterwardK 
ThdM  operalioQS  rafor  to  cjlsos  in  wbicli 
could  bo  poiset]  Uirough  tlio  Ktricturo. 
(1844).  Mr.  Syin«  kits  advocutod  oxtoi 
tho  stricturo  in  coses  where,  Although  a 
pUMd,  DO  othor  treatjnoDt  has  aflbrdcd  s 
autaent  r^ef. 

Periwal  Metion,  as  tlw  opemlioii  of  o: 
of  tbo  stricture  may  be  goiwralty  AenigD 
tiAio  in  two  degrees  of  oxtrcaic  urethral 
ponncable  stricture,  through  which  a  B 
staif  can  t>e  passed,  and  the  exleriml  incU 
this  instnunoDt ;  and  impemienble  stri 
which  no  instrument  apparently  can  be  ] 
guide  being  a  full-sized  inttnunent  passo 
Btxicturo,  towards  tho  point  of  wtuoh  tho  o 
isdiroctod. 

Tho  condition  of  stricture  Approprial 
section,  is  that  of  conaidenble,  even  cartiln 
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juired  are:  a  staff,  slender,  sligbtly  ciin'od,  with  a 
adian  groove  in  iw  lower  half,  and  the  upper  of  full 
size;  &  pointed  scalpel;  a  broad  diroclor;  and  a  silver 
catheter,  No.  8,  or  10.  The  staff  is  passed  OiTOvnk 
the  stricture,  so  that  the  shoulder  or  tonnination  of  the 
iippor  thick  portion  restii  against  the  upper  part  ur  face 
of  the  striotura  The  patient  is  tied  up  as  for  hthotomy, 
■and  tJio  stair  held  in  like  manacr  by  nn  assistant,  with 
■tho  scrotum  drawn  foru'ard&    The  Hurgeoo,  sitLiog  in 


Fio.  SD. 

front,  makes  an  incision  in  tho  raphi^  or  median  line  ot 
the  perineum,  about  two  inches  in  extent,  and  proceeds 
cautioiiidy  straight  to  the  shoulder  of  the  stafl';  feeling 
his  way  with  tbo  forefinger  of  tho  left  liand.  Having 
clearly  roachod  that  point,  he  takas  the  stall'  fmm  the 
assistant  in  hi.s  left  hn.nd.  and  enters  the  point  of  tho 
knife  in  it»  groove,  behind  the  stricture  (Fig.  55) ;  thcnco 
cutting  iipwimU  to  tho  shoulder  of  the  alali" until  it  can  bo 
jtasscd  onwards  into  tho  bladder.  This  instnmiont  is  then 
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vfitJwlrawB,  »ii<I  Uio  No.  8  catheter  introduced  and 
rolniiitid  for  forly-cight  hours.  The  presonco  of  a 
cathctur  hiis  boon  condemned,  tut  being  pos-sibly  a  sotirco 
of  irritation ;  but  it  proservoa  the  full  putency  of  tlte 
canal,  as  well  oh  prccludin);  the  escape  of  urine,  during 
the  closuru  of  the  urvthnil  incision.  SuUseqiiontly  a 
full-sized  ciithotcr  shonld  be  juissod  every  throe  or  four 
dii>-E,  and  afturvrarthi  at  longer  intervals,  U>  prevent 
recontroction — after  thv  urcllira  has  olosod,  and  daring 
gnmulation  of  tlie  perineal  wound.  UifHculty  in  intro- 
docing  the  catheter  after  withdrawing  the  static  may  bo 
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overcome  by  lir^t  [wtHiing  tim  diruclur  into  the  uretbml 
wound,  along  which,  na  a  guide,  the  catheter  glides  into  the 
bladder.  But  Uouley's  ca/A«f>'/--9ifu^(Fig.  56)  is  U8i>eci*lly 
adapted  to  obviate  the  diCSculty  whicli  thus  atisoa  in  tlu< 
operation  with  Synie's  stjtfl'.  The  former  inatrumout 
being  a  catheter,  is  not  withdrawn,  and  the  groors  on  itx 
convexity  t«nuinntc«  in  a  loop,  for  the  transmiwion  of  u 
filifoTTO  whalelxine  guide  to  the  catheter,  in  passing 
through  the  stricture  into  the  bladder.  In&teiMl  of  uiiing 
a  catheter.  Mr.  Syme  preferred  at  tirst  to  [nss  »  tubo 
tliruugh  the  wound  into  the  bladder,  in  order  to  guard 
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tbo  wouod  as  much  m  poBuble  from  cnntact  n-iih  tirin«. 
The  objoction  to  thU  practice  Li,  that  it  kept  the  urotliral 
SB  woU  as  tho  porinoiil  wouml  open,  Hn'morrlmgo  raroly 
proves  troHbtesomc  immediately  after  the  operntion,  or 
Rubsoqiiontty ;  iind  it  can  bo  stopped  by  careful  plugging 
of  the  wound,  then  plncing  (i  compress  over  it,  and  ro- 
tAiuing  the  whole  in  position  by  a  T  bandage — a  catheter 
being  kept  in  the  bladder. 

The  following  directions  are  given  by  Mr.  Syuio  us 
vgBOntiol  to  tlie 8U0CC88  of  this  operation; — 1.  Maintain 
the  median  line  in  the  incisions.  2.  3Iake  u  direct  opou- 
ing  down  to  the  stAtV,  not  a  tortuous  one.  3.  Divide  the 
whole  of  the  contracted  port,  ratlier  more  than  lea.s. 
4,  Do  not  cut  so  far  back  as  to  endanger  the  doop  fascia 
of  the  perineum,  and  use  the  knife  in  the  deep  incisions 
with  the  cutting-edge  uppermost.  5.  Do  not  close  the 
end  nf  the  inlying  catheter,  lest  urine  be  forced  into  or 
through  the  iround,  for  want  of  patency  in  the  instru- 
menL  6.  Avoid  e6ca[)e  or  displacement  of  the  instru- 
ment. 7.  If  incisions  are  made  for  beck,  introduce  a 
ciured  tube  through  tlie  wound  when  the  catheter  is 
witlidrawn.  8.  Do  not  neglect  dilatation  during  the 
progress  of  recovery. 

(f/)  /ni/«r>v>w<i6/<i  Stricture. — ^This  condition  of  stric- 
ture is  very  rare,  if  it  over  exist*.  As  .Syme  Justly 
observes,  any  stricture  through  which  lu-ino  can  csoajw, 
will  admit  an  instrument  to  be  passed  with  care  and 
patience.  Then,  of  course,  the  operation  may  bo  per- 
formed aa  for  permeable  stricture.  Otherwise,  a  catheter 
of  full  azo.  having  been  passed  down  to  the  stricture,  and 
held  there  tirmly  by  an  ossistAUt,  perinea]  sectioD  is  per- 
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fonnod ;  the  point  of  tlio  instnitnonl  bcinfi;  the  guide 
to,  but  not  throu{,'b  tho  Btrioluro.  Hftving  clearly  reached 
that  point,  the  Surgeon  endeavours  to  pas  a  smaU 
grooved  director  through,  or  partJy  through,  the  stric- 
ture ;  and  on  this  instrument  he  ut  onco  divides,  or  suo- 
cestively  pursues  tho  tract  of  tho  contnictod  canaL 
This  ktter  mode  of  performing  tho  operatioa  has  been 
ovemiled  by  rhe  more  recent  use  of  Aliform  bougies ; 
so  that  the  term,  impermeable,  or  impassable  strictnre,  is 
almost  equivalent  to  tho  Surgeon's  acknowledgment  of 
his  inability  to  pass  such  an  instrument  A  Bltform 
whalebone  guide  having  been  introducod  through  the 
stricture,  the  cHihetcr-statt*  is  passed  ovor  it  down  to 
tho  front  of  tho  Ktrielure,  and  then  the  itruthral  incision 
may  be  readily  and  safely  followed  up  along  tho  bUck 
line  untj]  the  catheter  can  bo  slid  on  into  the  bladder. 
WTien  no  director,  however  Rmall,  can  be  introdiice>l,  the 
urethral  canal  must  bo  f<ilIowed  without  any  such 
by  dissection  alone,  cautiously  conducted.  Somet 
the  dilated  portion  of  the  urethra — behind  tho  strictun; 
may  be  punctured,  and  a  director  passed  up  to  meet  the 
point  of  the  knife,  coming  downwards,  from  the  end  of 
tlie  catheter-staff,  in  front  of  the  strioturo ;  or  the  knifo 
may  be  at  once  carried  forward,  with  the  director,  from 
behind  the  stricMire,  to  the  end  of  that  instnimont. 
The  urethral  dilaution  may  perhaps  be  reached  byfoUow- 
ing  up  the  opening  of  a  penncal  tistuUi,  when  situated 
near  the  middle  Una  Such  has  been  my  exporieDoo  of 
the  various  resources  which  I  have  found  odvaBtagaoui, 
under  dilferenl  circumstances,  in  the  operalioo  of 
I«rincal  MCtioo.    In  any  esse,  as  soon  as  the  coutmui^ 
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of  tho  pnssftgo  is  restored,  the  catheter  above  is  to  bo 
carried  on  into  the  bladder,  and  retained  in  tho  uaund 
maimer  for  a  period  of  some  days. 

To  moot  the  difficulty  of  hitting  tho  point  of  the  stalT 
in  front  of  the  stricture,  Mr.  WTieelhouHO,  of  Leeds,  pcr- 
fonns  the  operation  of  perineal  section  with  a  straight 
grooved  stafl'  or  director,  having  a  slightly  hoofc&t 
extremity,  the  groove  terminating  within  a  qnarter  of  an 
inch  of  the  estjemity.  This  instrument  is  passed  down 
until  the  end  rests  lightly  against  the  stricture.  A 
modian  perineal  incision  is  made,  reaching  the  urethra 
only  a  ttuartor  of  an  inch  abovo  the  end  of  the  director, 
and,  therefore,  falling  into  tho  groove  without  exposing 
the  hooked  end,  which  k  then  turned  round  to  tho  front, 
mado  to  hook  up  tho  upper  angle  of  the  wound,  and  held 
steadily  in  position  by  as  a^stsuiut.  Two  other  assistants 
retract  the  sides  of  tho  wound,  so  as  to  cxpu«ie  the 
urethra  when)  tho  anterior  part  or  fiico  of  tho 
strioture  must  bo  situated.  By  searching  with  a  probe, 
this  spot  will  now  bo  found  and  opened,  and  tho  director 
carried  thenoo  through  tho  ittncturo,  which  is  then 
divided  in  ita  whole  extent.  A  catheter  is  introducctl 
into  the  bladder,  and  tied  in  for  a  few  days, — Britisfi 
Medical  Joui-nal,  Juno  24th.  1876. 

It  is  important  that  tho  Surgeon  should  thus  follow  tho 
oiKJration  of  perineal  section  with  different  instnintonts, 
espeoially  as  regards  the  more  difficulty  although  ex- 
ceptional condition  of  a  ao-called  impermeable  stricture, 
in  order  that  if  he  have  not  one  instrument  at  hatid, 
ho  may  bo  able  to  accomplish  the  operation  with 
Another. 
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lifttnUs  of  Perineal  Section. — The  operation  of  ox* 
terDAl  incision  irithottt  an  urethral  guide,  is  of  oouiM 
hazardous  and  uncertaJn  in  its  results.  But  cxt«ma] 
iooisioa,  as  performed  on  a  grooved  stafT,  has  yielded 
ozoellent  results — in  an  appropriate  oondition  of  sUicUirs, 
and  when  the  operatitm  has  been  property  performed. 
Among  219  cases  of  thi»  niumtion,  «oll«ctod  with  Rem- 
pulotu  care  by  Sir  H.  Thompson,  tlicro  was  a  inortalitj 
of  between  (S  and  7  per  cout.  Of  ihiji  porcontage,  nearly 
two-tbirds  died  of  pyiuraia,  iho  remainder,  one  or  two 
cHtly  oxceptod,  from  fever  and  suppression  of  uriuo. 
Such  a  mortality  is  not  largo,  considering  tlie  extreme 
oases  of  iitrictiiro  atkd  broken  con»titutioDs  mibjcctod  to 
the  operation.  Neither  hit-moTrhago,  nor  urinary  infil- 
tration, rank  as  cauMis  of  doatli  from  perineal  section. 
But  the  stricture  alninsl  itlwAys  returns,  unless  catbeter- 
ism  or  tbo  passage  of  bou^rius  be  practised  occasionally, 
for  some  time  after  reoovory  from  opcratitHi. 

The  patltoloffical  eoR<iition»  of  stricturo  Bubnutted  to 
operation,  will  of  course  materially  affoct  the  propor^ 
tionate  result  of  apparently  suoceseful  cases.  Perineal 
eection  is  appropriate  for  the  oooditioa— originally  pro- 
posed—au  almost  impermeable  stricture,  and  which  is 
utbcrwise  incurable  by  dilatation — and  this  is  Always 
implied,  when  pmim-l;/  s|>oaking  of  the  operation  anil 
its  results ;  but  1  have  scon  purincal  sectioD  performed 
when,  at  tho  time  of  operation,  a  fuU-sixod  catheter  had 
just  before  boon  passed,  easily,  into  tho  bbuldor — and  the 
openuion  having  been  performed  simply  for  extravasation 
of  urine. 

CojiPLiCATioKs  OP  Stbictpee.  —  In  conDoction  with 
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urothml  strioturc,  various  coniplicntions  may  bo  mot 
with ;.  mi.istly  occurring  in  tho  couistf  uf  tho  discaso — ns 
tho  comtf'ia'-ucf^  of  strictiirc.  Tlioy  comprtso :  r^vntum 
of  uiin« ;  cystitis;  urinaty  ubacraa;  rupture  of  the 
wrrtAj-o,  or  bladder,  witb  txtnivasatioii  o/urinf;  »iip- 
j/rfmion  of  urine  with  tincmia,  Dtit  as  depending  also 
on  various  other  causes,  these  oompUceitions  arc  noticed 
under  their  reBpocti\is  hondiiigs.  False  jtamage,  tmd 
rif/orft,  may  happen  in  connection  with  tho  livatnteiit  of 
stricturo. 

Spasmodic  Strictl're. — Tliia  kind  of  stricture  is  due 

to  the  spasmodic  iW!tion  of  the  muscle  surrounding  the 

urethra,and  Is  of  a  tompomn,-  cbnraclcr.     It  rnroly  occurs 

alone,  but  usually  as  a  supervention  on  organic  strictitre, 

or  in  connection  with  an  inflamed  state  of  tho  nrcthrni 

canal     Spasmodic  stricture  may  ocour  At  any  )>ortion  of 

tlio  iirothm,  by  controotton  of  tho  tnycr  of  involiuitary 

niiisctilar  tihm*  which  onoirolc  it  throughout  its  course  ; 

^Kor  the  membranous  portion  of  ttio  lu^Mhra  may  be  con- 

^"^Btrioted  by  spasm  of  iho  comprctsBor  urethra*  muRcle, 

I      ttcling  as  a  sphincter  on  this  portion  of  the  pafwage, 

and  this  Is  the  usual  seat  of  a  spasmodio  stricture  of  the 

urethra. 

T]]e  symptoms  are  Uiose  of  obntniction  to  tho  passa^ 
of  thestroaui  of  urine,  but  nf  temporary  duration  although 
perhaps  oft-recurring.  Thoy  thus  dift'or  from  the  same 
ij'raptams  in  Mgonic  or  permanent  Htricture. 

Ix>cal  and  urethral  conditions,  or  remote  and  consti- 
tutional conditions,  may  severally  give  rise  to  spasmodic 
stricture.  The  first  clasa  comprises,  principally :  tho 
presence  of   organic  stricture;    of  infltunmation  from 
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supinoSBod  gonorrhoMil  discbulge;  irriUtion  of  the 
uretlinl  mucous  incmbrftoo  from  various  states  of  the 
urine,  especially  a  highly  acid  stato— in  various  cotLBti- 
tutional  condittonii,  as  ^ut ;  foroigu  matters  ingested, 
and  expelled  by  the  iirlno,  ae  cantharidcs,  turpentine, 
condimeutii,  alcoholic  drinks ;  and  the  voluntaiy  roteo- 
tion  of  urine  for  too  long  a  time,  or  a  stone  in  tlie 
bladder.  The  second  clasB  of  causes  comprises  chioBy : 
rectal  irritation,  as  from  haemorrhoids,  tiiwuro.  prolapsas. 
tistuhu,  operations  on  the  rectum,  ascarides,  and  aoal 
prurigo ;  derangements  of  tho  digwUTO  organs,  and  of 
the  corobro-spinal  system.  Tho  socitd  cirounuitanoes 
under  wliich  tho  pmctiUonor  will  ootomonly  meet  with 
spasmodic  stricture  are  cbamctoristic.  As  affecting  tho 
more  ittlluoul  classes  of  society ;  tJie  indulgence  orer- 
aight  of  acid  wines,  punch,  or  stimulating  food  and  ooo- 
diments,  at  siippei^partiea  or  oonvirial  meetings,  may  be 
followed  next  morning  by  an  attack  of  Bpasmodio  stric- 
ture, especially  in  persons  of  a  gouty  diathesis.  The 
restraints  of  society  with  regard  to  the  retention  of 
lurine,  the  outdoor  amusements  of  buutittg,  stoeplechas- 
iag,  or  other  rough-riding  across  country,  are  also  cir- 
cumstancos  under  which  opasmodic  stricture  is  liable  to 
occur.  Or  the  picture  muy  bo  reversed  ;  the  oombioed 
eSocts  of  cold  and  exbuustion  drives  many  a  homeless 
wanderer  to  seek  relief  at  any  hospital  during  the  early 
hours  of  our  winter  mornings.  The  anxiety  and  karis 
of  bufiineas,  the  pressure  of  orcr^study,  or  of  vrriting 
against  time  in  newspaper  offices,  etc.,  not  unfrequontly 
Bubjoct  the  commercial  and  the  literary  cbsMs  of 
society  to  Uic  penalty  of  an  attack  of  urethral  spasm. 
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Ti-eatme^it. — The  cause  of  spasm  must  be  sought,  and 
if  possible  removed.  In  an  attack  of  apa.smndic  stricture, 
remedial  meaHiireft  should  bo  directed  to  the  rolnxfttion 
of  the  muscuUr  contraction.  The  mait  eftbctual  anii- 
Rpasmodica  are  a  warm  bntli,  and  a  full  doso  of  opium— 
the  tincture  or  Ilattloy'a  fiodativo.  I  have  ilsod  a  drachm 
or  more  of  the  compound  tincture  of  camphor  with  ad- 
vnntogo.  Chloroform  inhaled  has  sometimes  aflbrdod 
instant  relief.  Suppositories  havo  not  had  much  uHuut. 
Iliis  antispasmodic  troatmODt  is  most  auccoss^l  when 
tho  stricture  arises  from  exposure  to  cold.  But,  if  the 
gouty  diathesis  provaiK  or  the  circumstAncos  of  origin 
point  to  acidity  of  urine ;  then  alkalies  and  other  appro- 
priate remedies  must  be  combined  CathcUtrifim  should 
bo  avoided  as  long  as  possible,  tho  introduction  of  an  in- 
strument tending  to  provoke  spasm ;  and  irhen  rosortod 
to,  the  cAtbetcr  used  should  bo  full-uzod,  or  at  least  one 
of  the  higher  numbers.  But  tho  instnmiont.  must  bo 
introduced  with  even  more  than  usual  Hghuhandedncss ; 
and  when  tho  obstruction  is  reached— judging  that  the 
point  of  the  instrument  is  in  tho  right  direction,  pressure 
f^funst  tho  stricture  continued  for  two  or  throe  minutes 
or  longer,  will  probably  exhaust  Ihe  urethral  irritability, 
and  relax  tho  spasm,  so  as  to  allow  thf?  caUieter  to  pro- 
ceed onwards  into  the  bladder.  If,  howuvof,  the  point  of 
the  iniitnimont  can  bo  only  insinuated  into  thoontranco 
of  tho  stricture,  it  will  probably  induce  a  violent  oflbrt  to 
pass  water,  which  dilates  the  possago  from  above ;  taiii 
then  immediately  withdrawing  tho  catheter,  the  urine 
will  follow  in  a  tolerably  full  stream.  I  first  learnt  tho 
value  of  this  mano;UTr-ro,  from  a  trick  which  a  piOient 
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told  me  he  had  long  practised  upon  himwlt  Ho 
vtm  a  very  hiird  drinker ;  taking  as  much  lu  forty  glas80» 
of  whUky  *  day.  He  often  was  attacked  with  spasmodic 
retention,  and  was  acctistoraed  to  relievo  hinuolf  by 
the  roU)fh  and  rciuly  nielliod  of  ihtusling  a  ^eco  of 
stick— for  a  bougie— up  iJio  urethra,  ju&t  to  "  uncork  "  cbe 
ittrictunx 

iKnAMMATdiiY  Strkture. — An  inflamed  or  congested 
state  of  tlifl  urethral  mucous  membrance  luay  oocasion  a 
specks  of  tomporar}' stricture.  It  is  loi»  an  independent 
oondition,  tlian  ongnifted  ou  a  pnMJxisting  organic  atric- 
tiue.or  coincident  with  sposni. 

Tho  symptomii  are  somewhat  poculinr,  lu  adilitioo  to 
obstructed  mioturttion,  the  penu  is  turgid  and  oractile. 
and  tho  urethra  Meeds  freely  on  the  introduction  of  even 
a  modetate-aizsd  cathciar ;  there  is  intense  scalding  in 
passing  urin^  and  the  stream  narrows  rapidly  during 
tho  act,  CMong  abruptly  before  the  bladder  is  cmptiod. 
Tho  urino  is,  as  it  wen?,  shot  out  at  sfant  intervals  from 
the  bladder  itsdf  in  an  iTriUble  Htat&  Perineal  heat, 
fiUaM^  and  tenderness  are  complained  of,  when  the  iii- 
flammatioo  extends  far  back.  In  all  these  respeou 
inflammatecy  striotiuv  contrasts  with  that  [iroducod  by 

As  causes  of  this  kind  oi  stricture,  may  be  mentioDsd, 
ratlDoodoDt  gunorrhoTa.  or  suppruaiuD  of  tfae  dischaigo 
b;  «zpo«ua  to  cold  or  wet,  or  by  an  inooiuidnate  i»> 
couna  to  injeotioos  during  the  inflammatory  stagoi 
Indolgvico  in  alcoholic  liquors  or  a  stimulating  disc, 
will  also  contribute  to  the  inflammaloiy  or 
state  of  the  urethra. 
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Treatvtent  mtint  be  oomlucted  on  ordinary  priiicii)les. 
Tliitt  urutlir&l  comlition  resulting  usually  from  supprcHised 
gonorrbmi,  it  will  siib^do  on  tho  reaiii>ciirance  of  tho 
dJsotuu^.  Wrnppiug  the  ]K;iii»  in  a  poukico  in  a  lumple 
remody  wlii(:b  I  Imvo  ofttiu  i'oimd  successful. 

Tl'MODEs  is  the  Ukethha.  —  Growths  witbin  the 
urethra,  formerly  known  as  "  caruncles  "  or  "  camoaitiea," 
and  supposed  to  bo  common,  are  oxtromttly  rare.  Tlieir 
nature,  according  to  Sir.  H.  Thompson's  careful  oxamt- 
nation  of  recorded  cases,  soems  to  be  of  three  kinds : — 
vascular  gruuulatiens,  situated  generally  near  iho  oxlcninl 
meatus,  or  projecting;  polypoid  formatious,  peculiar  to 
tlte  prostatic  part  of  tho  tmithra :  nuusos  of  tuberculiu- 
and  cancerous  origin.  Both  the  latter  kinds  of  deposit 
are  rarely  primary  in  the  urethra,  but  secondary  to  disease 
uf  the  kidney,  bladder,  or  praitate ;  and  they  seldom 
appear  until  the  primary  disease  is  far  advanced.  Either 
HOx  is  liable  to  these  tumours. 

The  endoKOjw,  an  instrument  for  inspecting  tho 
urethral  canal,  and  tho  interior  of  the  bliidder,  may 
aflbrd  some  aid  in  dotectiug  and  diagnosing  uretliral 
formations.  Ori^nally  suggested  by  thu  lato  Mr.  Avery, 
the  instniments  doviited  by  Dcsonm-aux, Cruiso  of  Ihiblin, 
and  Wales  of  Philadelphia,  are  more  or  less  useful ; 
Wales'  endoscope  having  tho  advnnti^eB  of  aimplioity 
and  cheapnesSL 

'I'ho  local  iniportimco  of  any  such  urethral  tumour  is 
the  degree  of  obstruction  thus  offered  to  tho  £roo  passage 
of  urine,  as  a  cause  of  retention. 

Tivatvtent. — TTretliral  growths  may  be  removed  on 
tho  same  principtes  as  similar  tumours  in  other  parts ; — 
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by  Excision.  Li^turc.  Caustics,  or  the  Actual  C^uKty. 
Excision  can  gcucratly  be  occomplisfaod  by  meaiu  of 
sci8»or«,  uitLcd  by  dilatution  of  the  urethra.  In  this  w»y 
I  have  succeeded,  especially  as  rogvxls  the  fonude  uri-thn. 
in  lomoving  vascular  aad  eiecUle  gTx>wth};.  which  although 
not  of  largo  nixm  wore  verf  trotlblciwmc.  Ligature  is  difii* 
cult,  pwnfid,  and  tedious;  unless  the  growth  be  poly- 
poid, when  it  may  bo  looped  with  silver  wire.  Caiutic 
applications,  as  nitric  acid  or  potash,  can  scarcely  be 
restricted  in  thtMr  action  to  the  growlli  alone ;  and  the 
actual  cautery  by  means  of  the  galvanic  wire  will  be 
]trcfcn>blc. 

Caux'lus  in  tde  Urethra. — Urethral  calculus  a 
generally  derived  from  the  kidney  and  bladder,  or  from 
a  Augment  of  stone  becoming  arrested  in  some  p«it  of 
the  canal. — after  lithotrity;  but  rarely,  tbe  calcnitu 
fonns  witliin  the  urethra,  by  deposit  in  the  .sacculua  or 
dilatation  behind  n  stricture.  Hero  uriue  constantly 
collecting  may  give  rise  to  concretiim,  <yt  it  forms  around 
a  particle  of  calculous  matter  as  a  nucleus. 

The  calculus  is  usimlly  of  tlie  lithic  acid  variety;  it 
more  tJian  occupies  the  calibre  of  the  canal  tianaversdy, 
and  assumes  an  elongated  form  ;  it  may  attain  to  a  very 
large  taxe.  Several  calcidi  are  SMoetimos  prwcnt ;  small, 
smooth,  and  fiweted. 

The  symptoms  arc  obvious — frequent  and  diffietdt 
micturition,  bordering  on  retention ;  and  the  stone  may 
be  felt  externally  in  the  perineum  or  detected  by  iotn>< 
ductng  a  sound,  which  at  once  strikes  against  the  cal- 
culus, or  grates  roughly  over  it  when  embedded  in  a 
dilated  portion  of  the  urethra.    Rectal  cxpl(»mtion  with 
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the  finger  is  often  sorviccnblo.  Caro  must  bo  Ukcn.  ia 
either  cnse,  to  guard  cfao  caniil  on  tlio  vesical  udo.  with 
the  finger,  lest  tho  stono  be  pushed  back  or  might  slip 
back  in  tlie  bladder.  Pain  in  the  situation  of  the  cal- 
culus is  sometimes  experienced,  eRpecially  if  the  stone 
bo  rough,  aail  inoviiblo  in  the  act  of  micturition ;  but 
not  unfrc()UoutIy  there  is  no  such  symptom,  and  the 
calculus  lies  singularly  quJCHcent  and  unsuspected. 

Ulcorfttiui)  aud  alwcois  are  liable  to  ensue,  resulting  in 
extravasation  of  urine,  and  urinary  fistula. 

TrMiment. — The  calculus  may  perchance  be  expelled 
in  tho  passage  of  a  full  stream  of  urina     Hence,  the 
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Surgeon  sometimes  avsuls  himself  of  this  natural  jnodo 
of  euro,  by  directing  the  puticut  to  retain  his  water  as 
long  a.<i  possible,  and  then  to  compress  tho  urethra  with 
his  fingers  in  front  of  the  calculus  whou  he  endeavours 
tx>  micturate;  the  stream  of  urine  coming  out  suddenly 
with  A  forcible  gush,  carries  before  it  the  stone.  The 
removal  of  an  urothml  calculus  must,  however,  generally 
be  effected  ^thcr  by  extraction  or  by  incision.  Wlien 
situated  in  front  of  the  scrotum,  the  calculus  can  often  bo 
extracted,  by  passing  down  the  urethra  a  long,  slender, 
urethral  forceps  (Fig.  57),  aided  by  modc-rato  diUtatioa; 
or  failing  thua  to  remove  the  stone,  it  should  be  pushed 
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back  into  tho  perineum,  and  Uicn  romovcd  by  incision. 
any  incisiun  of  tlm  urutiira  in  from  of  the  scrotuui 
geueraJly  restilliug  in  a  fistulous  opening.  A  &tono 
lodgod  in  the  navicuUr  fosss  near  the  m«atu&,  may  bo 
atbidd  out  with  A  snudl  scoop  by  dilatation,  or  by  a  slight 
tncuton  of  tho  orilico  with  a  probe-pointod  bistoury, 
which  1  disapprove  of,  as  Uabla  to  induco  stricture. 
Mlien  the  calculus  is  situated  in  the  perineal  portion 
of  the  urethra,  or  has  boon  puahad  back  to  that  p«rt, 
it  should  bo  removed  by  a  clean  median  incision  on  a 
giooved  staff — external  urotbrotomy — at  tho  nuno  timo 
omnpressing  tho  uredira  finnly  with  the  lingor  behind 
tho  Etono,  lest  it  accidentally  recede  into  the  bladder. 
If  this  happens,  a  long  pair  of  slender  forceps  can 
perhaps  be  introduced  and  tho  stono  oxtracuxL  After 
the  perineal  section,  there  is  UtUe  risk  of  urinary 
estnraBatioD,  and  loss  of  fistida  or  of  litricturo  ro- 
sulting. 

In  the  fMmbranowi  or  proetatie  portions  of  tho  urethra, 
an  impacted  calculus  may  admit  of  extraction  by  the 
median  operation  of  lithotomy.  Or  the  stone  can  bo 
pnahed  back  into  the  bladder,  either  by  means  of  a 
Urgo-sixcd  cathotor,  or  by  unrthral  injection.  It  may 
then  bo  removed  by  lithotrity  or  lateral  lithotomy. 

Foreign  bodtrt  of  various  kinds  have  been  introduced 
into  the  urethra  by  ponona  to  gratify  some  morbid 
amotity  or  pmriont  fooling ;  and  any  such  body  having 
aliiqiod  out  of  roach,  surgtca]  assistance  becomes  neoea- 
sary.  Thus,  a  Aui/^n  has  been  passed  into  the  urethra.' 
and  tho  eitdl  expanding,  and  sticking  in  the  mucous 
IDombraue,  tboy  cannot  bo  secured  vith  foroepa.    But« 
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if  tho  pin  bo  compressed  throii<;l)  tho  urothra  with  the 
thumb  luid  linger,  a  »mall  thin  tube  mtiy  bo  slid  over 
tbe  ends  of  tho  pio,  wliich  ciui  tbon  be  extracted  through 
the  tuba. 

The  c(jn»e*]u«nce8  of  a  foreign  body  in  tho  urotfura  laay 
bo  tJio  speedy  supcrvontion  of  iaflammatOTy  KwoUiag, 
with  rotenlion  of  urino ;  or  calculous  encrustation  takos 
place :  often,  however,  tho  Kubstanco  passing  back  into 
tho  bhuidcr,  it  thoro  fonns  tho  nucleus  fur  stone. 
TreatmeiU  for  the  removal  «f  ;iny  foreign  body  must  be 
conducted  as  fur  urethral  calculus. 

In  the  femaU,  tho  removal  of  an  urethral  calculus,  or 
other  impocied  fon^ign  body,  can  bo  accomplished  by 
dllatatioD  of  tho  passage ;  or  this  procedure  may  be 
neeecwiry  to  reach  on  urethral  growth. 

Retestiox  of  L'rike. — This  term  is  understood  to 
signify  an  inability,  ari&ing  from  various  causos,  to  pass 
any  urine,  or  only  a  very  small  quantity.  It  thus  (UtTcni 
from  tlie  partial  retention  of  urine  in  engorgomont  of  the 
bladder  with  occasional  overHow,  and  which  is  dejiendent 
on  enlargement  of  tlie  prostata  Moreover,  the  one  is  a 
recent  or  acute  condition,  tJie  other  an  habitual  or  chronic 
ooDdition. 

Tho  symptoms  are  not  only  an  absence  of  micturition, 
or  tho  C8ca|>o  of  urine  by  drops  aftor  much  straining  and 
painful  eBbrt :  but  also,  as  the  bladder  becomes  distended 
and  rises  above  tho  pubcs,  there  is  dulncss  on  percussion 
over  that  region,  oxtcnding  upwards  at  length  perhaps  t» 
tJio  umbilicus,  rreesuni  provokes  a  desire  for  micturi- 
tion, unless  the  bladder  has  become  insensitive.  In  tho 
rectum,  the  base  of  the  bladder  can  be  felt  with  tlie  tingcr 
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to  bo  distcndod,  and  supra-pnbic  palpation  prodiiceB 
ductuaUon.  Somo  dribbling  of  iiriiio  I'rom  the  iiretbra 
at  length  betokens  extromo  distonuon,  but  witbuut  atVurd- 
ing  my  roal  relief.  This  condition  b  acoompftniod  with 
much  distress  and  c<Hi8titutional  disturbance. 

Varioizs  catuos  may  giro  riso  to  retontion  of  orine,  but 
they  are  all  reducible  to  two  classes :— («)  Uiat  of  dir/ec' 
live  exjntlifixfe  /n/mti-,— from  atony  of  the  bladder,  in 
paratf/ns  involvinf;^  the  abdominal  muofrles  and  bladder, 
or  from  hysteria,  hIiocIc,  coma,  concussion,  or  other 
oeiebral  conditions,  t\*phti8  and  oUier  (even ;  or  (6)  that 
of  oiatmetion  to  the  pnssa^  of  nrine.  as  dependent  on 
prwtaiie  erUargenumt  from  any  cause. — inflammation, 
chronic  hypertrophy,  a  tumour,  or  a  calculus,  of  a  suffi- 
cient size  to  block  up  the  internal  meatus  of  the  urethra ; 
a  tumour,  or  a  adculus,  coa^dated  blood,  thick  mncus, 
or  false  membrane,  within  the  bladder ;  2>crineeU  abaeem, 
oocasionally ;  Htriduw  of  thf  urethnt,  organic,  spasmodic, 
or  inflammatory ;  urethnd  twmours,  catculi,  or  other 
foreign  bodies  in  the  uroihm;  pori-urethral  depositor 
tumour,  and  pliimoRU.  oocasiomUly.  Tolvic  tumoun. 
cgr.  a  cyst  botwocn  ttio  rectimi  and  the  bladder,  or  a 
growtl)  from  the  pelvic  bono,  are  ovon  more  rare 
of  obstruction.  Progmmcy,  uterine  tumours,  floxiona 
and  Tcrsions  of  the  utonis,  may  al»o  bo  mentioned  ;  and 
impaction  of  the  rectum  with  Eiuocs  or  a  foroigu  body  U 
Mmetimes  mot  with. 

Unrelieved  retention  of  urine  leads  gooorally  to  rvftwn 
of  the  urethra,  and  cspociiUIy  when  the  source  of  obBtrao- 
tioD  is  in  the  urethra,  the  canal  yielding  behind  that 
point,  and  this  event  being  followed  by  oxtrarasation  of 
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urino ;  rardy,  t-upture  of  the  IMdiler  occurs  in  conso- 
quonce  of  retentioa 

Treatment. — RetonUon  of  urino  must  of  couisa  ba 
regarded  with  roforouoo  to  tho  roino^-nl  of  its  cniuo ;  but 
the  bladder  lulinils  of  being  entered,  and  tho  accumu- 
lated urino  drawn  oft',  in  hvo  diffor«nt  ways: — (1)  by 
catheterism ;  (2)  incision  of  the  urethra  through,  or 
behind,  the  pbstniction,  usually  in  the  perineum;  (S) 
puncture  of  the  bkdder, — through  tlie  rectum  ;  (4)  abovo 
die  pubes,  or  (5)  tlirough  the  s}-niphyHi»  pubis. 

CaOteteriam. — This  mode  of  gaining  admission  to  the 
bladder  will  usually  stioceod;  hi  conjunction  with  the 
appropriate  treatment  for  any  temporary  spasmodic  or 
tnflunmatory  obstructiou,  whicli  nuiy  have  become  cn- 
grufted  oa  an  or<fwmc  stricture,  from  Bomo  excoss  or 
&x)m  exposure  to  wet  or  cold,— tho  circumntances  under 
which  retention  generally  arist-s.  Accordingly,  a  gmall- 
Bized  catheter  is  selected,  about  No.  4  or  smaller, 
silver  or  gum-ola&tic;  and  the  imtrumont  introducod 
with  duo  attention  to  gentleness,  cauUon  and  patience. 
The  Hirieture  may  often  yield  more  readily  than  niighi 
have  been  anticipated  when  retention  is  present,  owing 
to  the  dilatation  ellectcd  by  the  pressure  of  urine  above  ; 
or  the  resistance  may  be  overcome  by  pressing  tho  point 
of  the  instrument  steadily  against  the  stricture,  and  moro 
tirmly  than  if  the  obstruction  were  simply  spasmodic,  when 
in  the  course  of  a  few  minutes  the  catheter  will  slowly 
glide  into  tho  bladder ;  ot>,  when  the  instrument  cannot  be 
got  further  than  just  the  entrance  of  the  slricture,  on  with- 
drawing the  point,  the  urine  will  often  follow  in  a  toler- 
ably full  strewn. 
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Having  passed  the  usual  seat  of  stricture— «t  oboat 
the  bulbous  uretbni,  the  iustniiucnt  tnivy  bo  MTostod ; 
owing  to  tbo  ftciiLo  nnglo  of  tho  urcthm  behind  the  trian- 
gular ligament,  aa  the  distended  bl&dder  rises  out  of  tho 
pelvis.  This  impediment  will  be  increased  by  eitlarge- 
mont  of  the  prostate,  especially  of  tho  middle  loba  A 
catheter  of  sharper  curve  mtist  be  u!)ed. 

If  tho  Surgeon  fails  in  thus  affording  relief  by  cnthe* 
terism,  ho  should  hftve  rccour^  to  relaxati^-es  or  local 
bloodlottinjif.  as  tlie  ctuw  may  ba  With  tpasmodic 
stricture:  the  patient  Rhould  bo  placed  in  a  warm 
bath,  and  opium  given  by  the  mouth,  or  in  the  form 
iif  enema  or  siipinwitory,  or  rhlnrofomi  adminiitorcd ; 
the  latter  ngeni  being  of  great  value  in  overcoming  both 
voluntary  and  involuntary  muscular  resitttonce.  Thv 
tincture  of  opium,  in  half  a  drachm  dose,  with  an  ounoo 
of  camphor  mixture,  will  generally  relax  the  8[>asm  ;  or 
may  be  rciHiatod  in  two  lioius.  Sometimes  a  spasmodic 
attAck  assumes  an  intermittent  character,  returning 
owaj  day  or  two  ;  and  in  such  caao.  quinine  has  proved 
cumtivo.  With  an  ■infiamttuUory  or  congestive  stato  of 
tho  urethral  passage,  as  ovincod  by  a  turgid  penis  and 
tender  perineum :  local  bloodletting  from  tho  latter 
region  by  cupping,  or  a  do^ccn  tcochcs.  will  o^en  otfeot- 
ually  subdue  this  occasion  of  resistance.  After  eitJior 
kind  of  auxihary  treatment,  tho  introduction  of  a  catheter 
con  generally  bo  accomplished.  Recourse  to  auxiliary 
moasuris  may  bo  doomed  otlvisablo  lif/ore  attempting  to 
pass  an  instrument,and  certainly  tliis  would  bo  Imttor  than 
any  risk  of  injuring  the  iirothm  by  rough  tnanipulatina. 

Forcible  cathoterism,  or  forcing  the  atricturo  as  it  is 
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vill  nrtAy  bo  ju»tifi)ibIo;  And  naver  in  tlio  some 

'  thrusting  a  cntboicr  Aiiyliow  into  the  bkddor,  1'he 
forcible  (lilfttAtion  or  rupture  of  iia  old  indurftted  striciuro, 
tk»  by  Holt'ft  operation,  otlers  an  oooasional  re»otirce  for 
the  relief  of  rotcntton. 

Aa  a  rule,  when  a  catheter  has  been  got  into  the 
bliuldcr  for  the  relief  of  rotcnlion  of  urine,  the  instrument 
had  better  bo  kept  in,  rather  than  encounter  fresh  dith- 
culticji  in  its  introduction.  Hence  a  gum-elastic  catheter 
is  preferable  to  a  metallic  instrument  After  a  few  hours, 
or  a  day  ot  two,  according  to  circuDUtanceis,  the  instni- 
ment  may  be  -withdrawn. 

HaTing  failed  to  reUvve  the  bladder  by  eathcterisin, 
recourse  must  be  had  to  other  procedures,  in  a  vurijiblfl 
period  of  lhirty-«ix  hours  to  two  or  three  daj-s,  earUer  or 
later,  according  to  the  amount  ef  retention  and  the  state 
of  the  patient. 

Incision  of  Vie  Urtthra  fhroiif^h,  or  Ichirul,  tfie  Stricturf^ 
— ^Tho  first-named  point  of  incision, — through  the  stric- 
ture— is  ill  fact  i>crineal  sectiou ;  and  tbciwcoiid — behind 
— may  be  performed  in  a  precisely  similar  nmnncr.  The 
one  has  the  advantage  of  reheving  the  stricture  as  well 
an  the  retention ;  the  other  leaves  the  strioturo  untouched, 
and  it  is  jiorformcd  without  a  guide  in  the  urethra,  by 
carefully  deepened  incisionij  so  as  to  hit  the  passage  ;  the 
tiagor  having  been  intn>duced  into  the  rectum  to  in<licAte 
the  point  in  front  of  tlie  prostate — the  membranous 
urethra,  and  which  is  even  perceptible  by  a  bulging  in 
the  perineum  h^>m  t)ie  propulsion  of  nrine  into  the 
filiated  portion  of  urethra  behind  tlio  sLricture  us  the 
patient  strains  to  micturate.    This  procedure  was  recom- 
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mended  by  Oiidme  and  IJston,  and  is  preferred  by  Mr. 
Spence,  though  it  has  now  generally  given  place  to 
puncture  of  the  bladder  per  roctum.  Iloth  Uiese  urethml 
modes  of  entering  tho  bladder  have  the  advantage  of  not 
directly  opening  the  bladder,  and,  in  relieving  retention, 
thuy  also  release  any  cxtnavasated  urine,  or  matter  which 
may  have  formed  in  tho  perineum. 

Puncture  of  the  Bladder  through  tJte  Reetnnu — Having 
emptied  the  bowul  by  an  onomu,  tho  patient  is  brought 
to  the  i-dgo  of  tho  bed  and  hin  legs  hold  apart  as  for 


Tvi.!A. 

lithotomy,  Tho  Surgeon  then  introduces  the  left  fon-- 
fingor.  oiled,  into  tho  rectum,  and  fools  for  the  posteiiiT 
margin  of  the  prostato ;  just  beyond  which  point,  bulg- 
ing Huctuation  shoidd  bo  poroeptiblo,  especially  on 
tapping  the  hypogastric  region  with  the  other  faaaiL 
The  long  curved  truair  and  coimln  is  then  passed  along 
tho  concavity  of  tho  linger,  as  a  guide,  to  the  same  point 
in  tho  middle  line,  and  pushod  upwards  into  the  hIadd«rL 
tnuuGxing  the  roctum  and  tho  base  of  the  bladder,  in 
the  trigone  of  the  latter  organ  where  it  is  unoorerod  by 
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peritonaum  (Fig.  58).  This  space  U  free  from  adjoining 
parts ;  the  prosuto  in  front,  tha  reflexion  of  the  perito- 
neum bcliind,  the  vas  deferens  and  the  seminal  vosiclo  on 
oithor  side.  The  trocar  is  now  withdrawn,  the  bladder 
emptied,  ^d  the  canula  retained  by  moaos  of  a  waist-band- 
age and  tapes.  In  performing  this  simplo  operation,  two 
additional  practical  points  are  worthy  of  notice ;  in  passing 
the  inistriiineat  along  the  finger,  let  the  point  of  the  trocar 
be  withdrawn  into  the  canula,  to  avoid  wounding  the 
bowel ;  and  leave  tlio  eonula  in,  but  only  just  within  tlto 
bladder,  to  prevent  any  irritation  of  the  mucous  mem- 
bmno  by  the  cdgod-end  of  thiit  tube.  It  is  allowed  to 
remain  for  a  few  days,  untJl  urine  flows  by  the  natural 
channel,  or  until  stricture  of  the  urethra  or  other  obstroo- 
tioQ  has  been  overcome. 

Tlie  value  of  puncture  by  the  rectum  has  boon  variomly 
estimnted.  Mr.  Cock,  who  has  performed  this  operation 
in  tt  largo  number  of  cases,  is  led  to  very  favourable  con- 
clusions rcsi>oeting  it ;  that  it  is  more  easy  of  perform- 
ance, and  less  dangerous  in  its  results,  than  any  mode  of 
entering  the  bladder  for  the  relief  of  reteniioiL  The 
objections  to  the  operation  are — not  so  much  tho  liability 
of  perforating  tlio  peritoneum  and  seminal  vesicles,  both 
of  which  parts  niny  with  care  in  performing  the  opera- 
tion bo  avoided — but  tho  liability  to  urinary  infiltration, 
pelvic  inHammation  and  absce.ss  between  the  rectum 
and  bladder,  and  a  persistent  tistulous  opening.  In  one 
Bi'ngnlnr  case  that  Mr.  Ericlmcn  ruhitus,  rectal  llatiis 
became  dilTustd  through  tiio  cellular  tissue  of  the  pelvis 
and  down  the  thighs  and  nates ;  an  emphysematous 
condition  from  which  the  patient  died. 
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PimcUiro  through  tlic  roclum  ts  appropriau)  onJy  wboD, 
— with  retentinn  tTom  stricture,  tliere  is  no  sign  of  absceas 
or  extmvafiation  in  tho  perineum,  the  urethra  is  apparently 
not  dilated  behind  the  striciuro,  nor  the  prostate  tnuoh 
enlarged  (Fig.  59);  and  a  <»t1ieter  cannot  be  passed. 
under  the  influence  of  opium  or  cbloroforra,  with  com 
and  pfttience.  As  a  rare  complication,  an  abtKoe  may 
baTO  fonnod  between  tbe  bladder  and  the  rectum ;  or  a 
cyst  in  this  »tuation  has  been  known  to  cause  symptoms 


Vio.  58.-Boy.  0>1].  Sunj.  Mfw.,  2.015.  A  gnrtlj  eii»M»rf 
with  {xuictiin  p«r  nctum  ;  the  trrxw  bwl  pcnctiMal  In  Inmt  <l  Um  «- 
iMged  ffluul.  >n<l  tb»  tbo  bUdder  »m  not  Mtmd,  bal  lb*  poiWiUa 
luMhi*.     (B.Cock.) 

of  retODtioD,  unrehered  by  puncture  per  roolum,  the 
trocar  having  entered  only  the  c»vity  of  tho  cyM. 
These  circumsLaacos  will  coniiidcmlily  restrict  the  caaw 
for  having  recourse  to  this  operation.  Indeed.  I  beliere 
it  to  be  quite  an  umtecessary  procedure,  for  the  relief 
of  retention,  in  ninoty-nine  coaea  out  of  a  himdred. 

Pu-nelurt  of  U<e  liltulder  above  th^  I'ubett  is  e«aily  poi^ 
'onnod.    A  vertical  incision  in  tbo  middle  tine,  and  just 
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above  Uio  symptiysiti  pubis,  is  mado  to  tbo  extent  of 
about  two  incboii,  uiid  cairiod  dowu  through  tho  liooa 
alba,  so  as  jitst  to  itdmit  tbo  tip  of  tho  finger  to  reach 
tho  distondod  blikddcr  below  tho  pcritonon.1  told,  whidi 
will  have  receded  owing  U>  tho  stale  of  distension.  An 
assistant  steadies  this  organ  by  even  pressure  with  hi& 


hb  90.— R«y.  CoU.  Surg.  Mul.  4013.  Supiu.frubic  (lunotnn)  of  fbo 
klMltev'fnr  WiMtHBH  of  iirliio,  fniir  Jatr*  Man  doth.  The  tn«t  of  tha 
|HiV>frcnliMJIawuIUi  lo  ChuanUiriur  wall  nf  tltu  bkuMur  U  partly  Uld 
cptn.  Groikt  mlltrgvnniit  of  Uh  [inwtato,  Uia  loidiUa  lobu  proJoctLnii  over 
th«  vivImI  orifioa  of  tli*  nreUn.  Tha  pa^aat,  tevmtjr  yaan  oU),  had 
qmqilmw  of  «nlarg«d  prcaUto  for  iUte«B  inaitba  befun  tlw  operntiun  t  » 
OkBolk  ma  rttaliwd  In  Uio  bloildur  fuc  Doarlyidx  tnonthii,  and  tliu*  be  nvuiiMil 
bin  bniinrH.  Then  a  otthetut  wiM  paued  through  tho  orothra  Intn  the 
blnddot,  with  uiiiii!  dlfflcullj  In  ovnoiiniiig  tho  ealat][«il  fsuHate,  and  Uio 
caniila  iru  wlthrJnwn,  Owitiif  tii  hUiiit  of  Uio  hUddiir,  ttio  «>th*t«r  had 
lu  be  IntnulitoiKl  Iwioo  dailr.  8]rui|)tonu  o(  tt^no  in  Uio  bladdor  sot  In, 
trith  rooal  pain  ;  the  luimt-pnUa  apertun  tV'Dpencd  anJ  diseluu^tid  purn- 
lent  iiriiM)  and  death  auuod  (com  exha>utli>n.  One  latge  itono  and  tartni 
unall  oaw  WM*  (ouod  in  th«  bladdor ;  and  t)io  urotsn  and  polvoa  of  tho 
Idilno)!*  wiro  full  n(  pui.    <lAngttafI.] 

hands  against  the  abdominal  wall,  on  either  side ;  and  a 
long  curved  trocar  is  entered  downwards  into  the  bladder 
(Fig.  60),  the  urino  drawn  ofl",  and  tho  canula  allowed  to 
renuun  f<»  a  few  days  as  may  bo  nocossory.  It  is  secured 
by  tapes  and  a  wui£t-bandago. 


-TTT — niQ-uDfWRianB  wn,  Bomi  nsr  ur  v. 
<-r  of  n  fi»tuloiH  openlag  remaining.    I 
00  ftltomativo  bctw««n  supra-pubic  piint 
licclion. — when,  with  impasMblo  Bcrictu 
oousiderably  enlarged.     R«ctal  punctu 
abaoloteljr  impraciicalile,  from  tlio  impo 
ing    with    the    fioger   behind    the    ei 
Aepiratum  above  the  pubcs  ik   the 
eyi^unutiiig  the  bUddor,  And  i»  practical 
bo  the  c«iM  of  MMnUon.    lliis  prooed 
repeated  as  often  na  oocasioa  requires, 
eflecta.     In  one  case,  twcuiy-throo  piin< 
within  eight  dap ;  iu  lututhor.  eleven 
made  within  a  small  area— the  sixe  of 
pteoe ;  and  In  neither  cAKe.  not  the  ili 
i^mptoms  onsudd.    As  being  far  the  e 
entering  the  bladder  for  the  relief  of 
practised   aspiroticm  under  all  circum 
otJier  measures.    A  boy,  with  ruptured  I 

.relieved  immediately;  and  from  an  old  m 


■.^...    T  A. 


o(r  into  tbo  exhausted  recpivor.  and  tho  bladder  collapses 
on  Uio  uoodlo,  its  point  may  wound  the  mucoits  mera- 
brane:  Utmco,  it  is  preferable  to  use  the  tine  trocar  and 
canulo,  in  coimocLion  with  the  aspirator. 

The  method  of  supra-pubic  puncture  by  aspiration 
allows  time  for  rouowed  attempts  to  enter  the  bladder 
per  urethram ;  rectal  ptmcture,  therefore,  is  in  my  judg- 
ment even  a  less  justiiialile  resource  than  formerly. 
Thus,  it  oflen  happcmi  that  soon  after  the  relief  of 
retention  by  aspiration,  the  attack  arisiny  from  temporary 
prostatic  congestion  subsides,  reducing  the  enlargement. 
so  tliat  a  prwitaiic  catheter — metallic  or  flexible,  can 
thou  bo  introduced. 

Femta  yient  Rdief  of  Retention. — In  treating  tho  causes 
of  retention,  as  arising  from  obstruction  to  tho  passage  of 
urine,  it  not  un&equoutly  happens  that,  ovcutuully,  tho 
causative  condition — be  it  stricture  or  prostatic  hyper- 
trophy— m  gains  ground,  that  the  bladder  is  never  com- 
pletely emptied  of  itji  contents — there  is  always  partial 
roUHitioQ ;  recourse  to  catbeterism  becomes  necessary 
with  increasing  fre<]uency ;  the  introduction  of  an  instru- 
ment into  the  bladder  becomes  more  and  more  difficult ; 
tho  bladder,  provoked  by  the  constant  presence  of  some 
uriuo,  falls  into  a  stAt«  of  chronic  cj-stitis,  demanding 
tho  yet  more  constant  relief  of  retention ;  and  ultimately 
the  patient  is  worn  out  by  suflering.  What  is  to  bo 
done? 

Under  these  circumstances,  in  the  course  of  urethral 
«frtc(ufw,  one  operative  procedure  after  another  may 
have  been  tried  in  vain ;  "  splitting  "*  of  the  stricture 
having  failed  in  its  result,  "urethrotomy" — internal  or 
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extenud  —  as  iierinoal  section.  Ill*  boon  followed  liy 
the  same  issaa ;  the  Htrictiire  has  recurred ;  it  is  still,  or 
has  become,  all  but  impomteahle ;  and  thus  the  roliof  of 
rotontion  and  its  consequences  havo  bocu  only  temporary, 
Tho  patient  niuBt  die,  at  no  distant  period. 

Can  any  operation  bo  dovisod  witJi  a  vifiW  to  UiO 
pe-mmiufU  roliof  of  tho  blnddor  1 

In  n  caw  of  old-standing  stricture  iindcr  my  care— 
which  had  been  subjoctod  to  ovcrj-  known  method  df 
operation,  and  had  tinally  resisted  thorn  all,  in  tho  luinds 
of  very  competent  Surgeons — there  rcnmiuod  one  stiuUl 
Hstiitniis  opening  in  the  perineum;  and  I  noticed  thnt 
this  establUhed  outlet  to  tho  urine  afforded  great  reliuf 
to  the  patient,  compared  with  tho  usual  state  of  such 
patients,  who  laboured  undor  tho  same  amount  of  strio- 
turo,  and  hod  bomo  tho  trial  for  the  same  lengthened 
{>orio(L  \Mienevcr,  from  any  circumstance,  tho  fistulous 
chonnol  in  tho  perineum  became  narrower,  so  as  to  intor- 
foro  with  tho  constant  dischnrgo  of  iirioo,  I  DotJcod 
tliat  tins  man's  gcuenil  health  rcliii>socl ;  but,  that  after 
juissing  a  probe  to  clear  the  way  for  coust*nt  drainago, 
ho  speedily  rogunod  his  former  sleep  and  cooifort 
Acting  on  tho  cUnicitl  suggestion  thus  giron  in  tlii« 
case,  I  determined  to  perform  purincal  scctiou  once  moro, 
just  to  gain  the  chanco  of  overcoming  the  greul  t«nd<inoy 
to  rocontraction  of  tho  stricture,  by  %-igi|jmt  dilatation ; 
or,  that  foiling,  Co  see  tbo  offoct  of  maintaining  tho 
perinoal  dumncl  from  the  bladder,  which  I  should  then 
liAvo  at  command.  Tlio  operation  had  to  bo  ocoouiplbhod 
by  following  up  the  fistulous  passage  which  led  to  the 
membranous  urethra  behind  the  seat  of  obstruction — 
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for  no  kind  of  iiistnimont  could  be  got  through  tho 
stricture,  which  was  gradually  divided  from  boliind 
forwApds.  Afwr  oporatioti,  tho  stricture  slowly  retuniud, 
but  the  perineal  channel  remaiDed  more  patent  than 
over;  and  I  was  agreeably  conlirnied  in  my  belief  as  to 
tho  provious  etHcocy  of  thia  natural  outlet  for  the  tirine, 
by  observing  the  ad\'antago  which  a  larger  and  better- 
placed  aperture  aflordod  for  tho  permanent  relief  of 
retention. 

Pimcture  jkt  rfls(«m  would  bo  obviously  out  of  the 
qtioation,  ««  a  method  of  establishing  u  pormanoilt  oiMn- 
'mg  into  the  bladder ;  seeing  that  a  listiiloiui  pruisago  in 
thitl  situation  would  bouomo  u  &ccal  communicaUon. 

Sttpro'pubic  puncture  lias  led  to  tho  same  gratifying 
reault  as  that  obtained  by  a  perineal  outlet  in  my  casa 
Mr.  Paget,  of  I^icostor,  gained  sonte  auch  experience,  in 
relation  to  the  curative  troalmciit  of  retention,  from  tha 
linal  results  of  puncturing  the  bladder  above  tJic  pubea, 
in  old'Standing  cases  of  fitricliuv ;  for  although  tho  oper- 
ation wan  not  porformcil  for  the  purpose  of  establinliiDg  a 
permanent  opening.  Uie  lube  used  at  first  subwquontly 
became  for  yeais  tho  chaonet  by  which  all  urine  passed. 

Tn  tutfanctil  prostatic  hypertrophy,  tho  increasing 
siifTeriitg  from  almost  complotu  retention,  and  tho  in- 
cessant passing  of  a  catheter,  at  last  culminates  in  tho 
crisis  of  demanding,  if  possible,  some  pennanont  moaiis 
of  roltcf.  Here  u^uitt.  rectal  puncture  cannot  bo  enter- 
tained, even  if  such  a  procedure  were  practicable,  in  tho 
c*BO  of  a  very  Urgp,  massive  prostate;  and  a  perineal 
oiitk't  for  tho  urino  would  be  equally  impracticable.  In 
such  oxtremo  cases  of  prostatic  retention.  Sir  R  Thompson 


CBses  of  retention  from  strictiirQ ;  and  Ui 
does  not  riso  up  above  the  ptiben  to  mei 
opentcH'.    Accordingly,  a  lat^e,  hollow 
strongly-nmrked  curve,  and  which  coi 
onded  Klytct,  in  inuvdiiccd  tlirough  tn 
bliiddor,  until   tbo  end   can   bo  fol6| 
syiDjihysis  pubis.    I'hiK  itiittminonl  is 
uasifitoiit,  who  must  rotain  it  in  ]>ositio 
bo  ntoched  by  Hupra-pubiu  incisiou.  Th 
in  tho  micldlc  line,  at  tho  upper  margin 
for  tho  bUddor  is  Hcarcoly  froo  of  \tot: 
intflguraont  being  divided  to  the  oxtont 
threo-qiuirtcrs  of  an  inch  in  length, 
adroit  th«  foretin^i^r  tightJy,  the  linct 
divided  to  tho  same  extent ;  llien,  on 
down  closely  behind  the  symphysis.  Hi 
,  is  felt  projecting  in  tho  bladder,  anc 

.nn.io  ;iic>  r»  aitvuii,  its  mint.    Tito  01 
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factory  resulti! ;  %newing  it  aa  a  laal  reaource,  to  mitigate 
the  Biiflerings  of  patients  whaie  fate  was  already  sealed. 

Puncture  of  tfte  Rlodder  through  the  Si/mpliyaia  Pubi«, 
— An  ordinary  hydrocele  trocar  of  mecUura  wze  is  intro- 
duced, with  or  without  a  tunall  prelimioary  incision, 
about  tho  centre  of  the  symphyaia  from  nbovo  down- 
wards, and  in  a  direction  about  right  angles  to  tho 
vertical  axis  of  the  body.  It  is  thnist  onwards,  some- 
what obliquely  downwards  and  backwards  towards  tho 
sacrum,  this  direction  being  varied  according  to  oinmm- 
Btances ;  a  flexible  catheter  is  then  passed  through  the 
canula  and  retained  by  a  tape.  Dr.  .).  M.  itrander,  of 
Jersey,  in  1825,  tirst  proposed  this  operation ;  and  several 
siiooessful  cases  have  since  occurred  in  his  praclioe,  and 
in  the  hands  of  other  Surgeons.  But  uo  advantage  is 
gained  by  onloring  the  bladder  through  the  pubic  syoi* 
physis,  the  organ  being  equally  free  of  jwritoneum  just 
above  the  pubos,  especially  as  the  bladder  rises  in  tho 
abdomen  from  increasing  retention  of  urine.  I,  there- 
fore, never  have  recourse  to  the  operation  in  this  situa- 
tion. 

In  tlie  FemaU,  retention  of  urine  may  arise  from 
certain  itpecial  causes  of  mechanical  obstruction : — as 
from  the  accumulation  of  menstrual  fluid  owing  to  ini- 
porforate  hymen ;  during  pregnancy,  or  parturition,  from 
compression  of  the  gravid  uterus  or  the  head  of  the  child 
upon  tho  urothnil  canal;  and  uterine  tumours,  or  dis- 
plaoemMits  of  the  uterus  may  act  in  liko  manner,  ttys- 
tortotd  retention  of  ftmctioual  and  paroxysmal  chan>ot«r, 
is  perhaps  pocuUur  to  the  female  sox. 

Treutment  con&i&ta  in  the  removal  of  any  cause  of 
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rotonUoa  Thus,  in  hysteria,  remc<lud  mdasuros  mus^ 
be  direoted  co  tlio  comUt-utiuniil  oumlitioa ;  and  when 
retention  roKults  from  HOmo  obstruction  to  the  piutsi^ 
of  tirine.  tho  piurticulttr  cause  must  bo  tUscovcrod,  and 
overcomo  if  posHtblv.  TIio  introduction  of  n  calbctcr 
may  be  nooetisary  to  utVord  Kliof,  a  procedure  with  M'liicli, 
in  regard  to  tlio  retention  of  urino  to  a  f«iiialo  |>atient, 
the  young  Surgeon  stioutd  be  familiar,  that  ho  may  per- 
form it  expertly,  and  with  delicacy, 

llie  feinalo  catheter  is  a  silver  tube,  about  five  inchcn 
in  leogtli,  somewhat  flattoncd,  and  alighUy  curved  up- 
wanlii  towards  the  vesical  end.  It  is  provided  with  half 
a  dozen  lateml  holes,  on  cither  side  of  this  end ;  and  tho 
outer  i-xtromity  is  fitted  with  a  silver  plug,  wliich  can  bo 
vithdrnn-n  so  far  as  to  allow  of  urine  transmitted  through 
the  tube,  to  escajw  from  a  branclied  eiulet  just  below. 
This  instrument  is  also  mndo  as  a  double  tube,  down  to 
the  Literal  njierturos;  tho  inner  portion  sliding  eosQy 
within  the  outer  Uibo.  so  as  to  adtnit  of  elongating  tlie 
catheter  to  tho  extent  of  two  inches,  if  neeeesary.  Tho  plug 
is  finished  off  with  a  ring,  to  retain  tho  instrument  in  tba 
bladder  by  means  of  a  tapa  W'hon  tlut  uroUira  is  longer 
than  usual,  and  altered  in  direction,  as  during  pregnancy, 
a  gum>«lastio  catheter  will  bo  )>ctlcr  adapted  for  use. 

In  [Mustng  tho  catheter,  it  is  quite  unnooessary  to 
uncover  tho  patient;  unless  in  an  exceptional  caso, 
where,  owing  to  aomo  diseased  condition  about  the 
urethra,  its  external  orilico  cannot  lio  found.  Tbo 
patient  lying  rocumbcnt,  with  her  legH  a  litUo  opart, 
and  a  pillow  under  tho  buttocks,  if  mquiiuto  to  tiuM 
tbo  pelvis  of  a  ebout  person;  this  arrangemoat  offisn 
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every  facility  for  passing  the  instrument.  Tinder  tho 
clothes.  On  introducing  the  forefinger  of  the  left  htmd 
into  the  opt^ning  of  the  vagina,  jtist  above  its  upper 
margin  lien  tbo  orifice  of  the  urethra—and  which  can 
be  felt  as  a  small  round  opening,  set,  in  an  elevation, 
this  being  sometimes  swollen  and  enlarged,  under  Uie 
ctrotimstances  of  urinary  retention.  Keeping  tho  left 
hand  in  position,  tbo  cutbutor  is  slid  with  the  right  hand 
upon  tJie  palmar  surface  of  the  left  forefinger,  and  ix 
thus  guided  into  the  urethral  orifice.  Another  method 
is.  to  take  tho  elitoris  as  an  indication  of  the  urethral 
meatus,  lying  below,  riacing  tho  forefinger  on  that 
spot,  within  tbo  eommissuK.'  of  tho  nympbii^  or  inner 
labia  of  the  viilvu,  tbo  cathcuir  is  passed  downwards, 
und  with  on  iucUnation — backwards,  it  will  almost  im- 
mediately enter  tho  meatus. 

KxTitAVASATloN  OF  UtttVE. — Tbts  may  result  firom 
unrclioTc<I  retention  of  iirino,  in  stricture ;  and  gonotally, 
the  urothm  ix  ruptured  behind  tJio  seat  of  obHtruetioD, 
tho  bladder  very  rarely.  But  the  urethra  is  also  liable 
to  be  rupturoil  by  ttie  obstruction  arising  from  au  im- 
pacted calculus  i  or  by  a  false  passage,  from  uuskilftil 
cathuteriBm;  by  a  CbU  across  n  boom,  or  kick  on  tbo 
])criuoum;  or  by  frncturo  of  the  pelvis,  impUcatit^ 
iho  urethra.  In  either  way,  extravasation  of  urino 
takes  plaee. 

Rupture  of  the  Urethra  occurring  behind  the  seat  of 
strictiure,  tho  pvint  of  rupture  is  almost  invariably  the 
membranous  portion  of  tho  ttrethra  and  just  in  front  of 
tbu  triangular  ligament.  Here,  the  lu^tbra  is  naturally 
weak,  and  has  become  dilated  in  the  form  of  a  saoculus 
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or  pouch,  by  the  constant  distending  pressure  of  thft 
uiino,  related  by  the  strktured  passage  in  front  (Fig. 
61).  Under  this  prossure,  the  weak  and  dilated  urethra 
tends  to  yield,  and  may  jjivo  way  in  b  straining  effort  to 
pass  urine ;  but  tho  immodialo  cause  of  extravasation  is 
more  ofion  ulcoratioii  of  the  mucous  membrane,  either 
&om  urinaiy  irritation,  or  as  tho  result  of  an  ilificoil 


Fie.  81. — SI.  Thaniw'i  Hoq^  Muat,  1>1<.  -ii    urc  of  the  ipniy 

poitloit  of  tha  nnitlir*.  in  the  toaa  d  twa  titfiit  snouiM  cowtiacrtw,  iMd 
olil  puoknrol  cicatncn  and  iDimbmnaiu  lancli,  tmurawaMI  liimilillll»l. 
in  Uic  numbniDcina  nnil  [uwlatii-  ixittlnn  of  thu  caiuJ :  with  fiUtadofl  M 
the  nrethia  bahlnd  Uio  Miniilar  itridun*.  gnat  tbickenins  tJ  tim  Uadia 
ImiTi  liyi>rTtri>|iiij  of  thir  niuMmlar  «o«t,  tai  ruitolu  cUto  id  th«  iwiiawi 
iu«iubnuic.  A  picc«  of  whaloboDc^  intioduotil  tkroufti  m  pnriaaal  loeWi^i. 
iniBcwtw  tbo  oaatm  «(  ■  Uite  ftmufe  along  the  Me  c4  tlw  ptnrtalt  ghnJ. 
■nd  wUdi  pMMtMU*  th«  oTt^  of  (bt  bladder. 

foTmiDf;  close  to  this  part  of  the  urethra,  vxtom&llj,  and 
which  indu««s  ulceration  into  the  canal.  Tho  utino 
MCAiMng  from  tho  urotbra,  or  becoming  oxtravftsatod. 
into  tho  a4J<''"'°K  cellular  tissue,  gradually  inSltraUs 
this  toxturo  beneath  the  deep  layer  of  tho  superficial 
fJRecia  in  tbo  porinoum ;  and  the  fluid  following  tbo 
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boundlrin  ni  thw  fuaeut.  it  forms  n.  httg.  timiterl  by  ttio 
base  of  tha  triangular  ligament  below,  and  the  rami  of 
the  pubes  laterally ;  thence  continuing  upwordB,  the 
scrotum  ancE  poniR  become  infiltrated,  then  the  lower 
part  of  tlie  abdomen  and  oiitwarda  to  the  line  of 
I'niipart's  li^fftment  on  either  side ;  but  there  is  no 
extension  downwards  on  the  thighs. 

The  stfvvptoma  of  extravasation  are  remarkable  : — the 
characteristically  bounded  swelling,  and  itN  increasing  si^o 
and  extent ;  the  scrotum  aud  penis  csptxiially  becoming 
enormously  distended,  the  one  porhapK  to  the  Kiso  uf  a 
cocoa-nut,  the  other  to  that  of  a  Hologna  sausage  ; 
ft  sensation  of  sudden  relief  of  the  distended  bladder  is 
immediately  followe<l  by  an  acute  btirrung  sensation  in 
the  perineum  ;  gangrenous  inflammation  of  the  cellular 
texture  soon  supervenes,  the  skin  assumes  a  dusky  rod 
hue,  purplish  or  black  gangrennus  spots  appear,  and 
frequently  one  such  patch  is  seen  on  the  dorsum  of  the 
penis.  Ultimately  sloughing  of  the  skin  and  cellular 
texture  of  the  scrotum  exposes  the  testicles  bare  and 
penduloua  Sometimes,  the  urethra  bursts  just  in  front 
of  the  bulb ;  when,  in  addition  to  the  swelling  of 
ordinary  extravasation,  the  nrine  infiltrates  also  the 
corpus  spongiosum  of  the  penis,  whioh  is  soon  billowed 
by  gangrene  of  the  glans,  in  the  form  of  black  spots  or 
having  a  generally  black  appearance;  thus  indicating 
tliifl  further  lu-inary  extravasation  (Fig.  62).  The  con- 
stitutional disturbance,  commencing  witli  a  shivering-fit, 
is  soon  that  of  low  lyphoidul  depression  ;  a  rapid  feeble 
pulse,  dry  brown  or  black  tongue,  and  muttering  delirium 
as  death  approaches. 
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[Jrothrul  rupture  occurs  usually  in  three  or  four  dAjn, 
or  in  ttio  coiu:^  of  a  week  &om  rebentioQ ;  but  tbe 
period  nill  yary.  aocordii^  as  che  bladder  nmy  be 
relieved  by  a  dribbling  incontinence  or  an  nrrMJnnnl 
overflow,  and  will  also  depend  upon  the  di]«t«bility  of 
the  orgw),  and  the  quantity  of  urine  secreted. 

The  diagjioal/t  might  be  misled  by  the  general  re- 
semblance of  the  swelling  to  that  of  phlegmoDous 
erysipelas;  but  the  above  oharacten,  taken  in  con- 
nection with  the  retention  of  urine,  will  todicatc  the 
nature  of  the  attack. 


Tm.  0S.— Rny.  Con.  Svrg.  Mac,  S,S4&    Gugniw  «(  tho  body 
fmih  bom  ■xtnvawtiim  «[  tirino  Into  tho  cerptw  ipongiwab 
nlocraUon  of  the  Qoor  ol  the  urvthn,  kbout  throe  In^ca  turn*  tat 
{HunUtiaa.) 


■ncatuii. 


\N'hon  the  urethra  is  ruptured  more  deeply  in  the 
perineum — behind  the  triangular  ligoiuoDt,  as  may 
happen  &om  a  kick  or  other  injury  to  that  part  of  tlie 
canal,  the  usual  characteristic  boundaries  of  nrioaty 
extravasation  are  not  observed.  Tbo  urine  inJUlratce  the 
cellular  texture,  backwards,  into  the  pelvis,  around  tho 
rectiun  and  bladder,  restricted  by  the  recto- vesical  £ucui ; 
and  the  fluid  extonds  also  downwards  intn  the  th^hs — n 
that  in  one  such  case,  I  felt  quite  asplashing  sensation  dowa 
to  the  knocs,  when  the  adductor  muscles  were  : 


movad.^H 


Titaimmi. — The  primary  indication  of  tronUaent  ia 
to  giro  an  inunodiato.  froo  and  dependent  outlet  Co  tho 
extrnraKatod  urine,  viih  tbo  fetid  piinilont  fluid  and 
aloughs  of  cellular  texture  which  soon  fomi.  This  in- 
ilication  is,  therefore,  botli  prt'vonLivo  and  romedJaL 
Hence  an  iucision  or  two  should  be  made  in  the  scrotum 
on  cither  sido  of  th«  middle  line ;  oxpoiung  tho  cellular 
texttiro,  and  extending  from  iho  front  to  tho  back  of  the 
bag.  Another  inoixion  may  be  made  oii  tho  dorsiun  of 
tho  poois,  and  perhaps  another  over  tbo  pubcs.  A 
quantity  of  strong-smelling  or  ammoniacal  urine  tricklfia 
out,  and  continues  to  ooze  for  hours  or  da)'s ;  at  the 
eamo  time,  tho  peculiar  appearance  of  the  cellular 
texture. — its  pcarly-whito  colour  and  tcosion,  or  ita 
opaque,  Hoddcn  aud  matted  appearance,  exhibits  tho 
uriuary  infiltration,  or  the  Rupervention  of  sloughing. 
'I'ennion  having  been  thus  relieved,  a  catheter  can  often 
bo  passed  through  the  stricture  into  tho  bladder.  This 
should  bo  done  at  once,  and  tho  instnmiont  retained  in 
the  UHual  manner  by  means  of  a  waist-band  and  tapoa. 
Tho  catheter  is  left  unpluygal,  that  the  urine  may  dnuii 
away  from  the  bladder,  and  as  the  instrument  occupies 
tlie  colore  of  the  urethral  canal,  both  these  provisions 
will  prevent  any  further  extravasation.  Uy  this  arrange- 
ment also,  tlie  ruptured  urethra  heals  over  the  tniitni- 
mont  A  large  poultice  or  warm  fomentation,  or  an 
antiseptic  application,  is  placed  omimd  the  scrotum  and 
over  the  whole  extent  of  the  extravasation.  The  relief 
aflbrdcd  by  tho  incisions  is  almost  instantaneons,  tbo 
patient  often  soon  rallying  from  the  previoits  state  of 
nervous  prostration  and  low  fever.     Stimulonta,  in  tbo 
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fortn  of  wino  or  branilj',  with  supportuig  □utrimcnt,  oaaj 
Qow  bo  given  advanlageoUKlj  ;  and  bark  with  chlorate  of 
potash,  or  ammonia,  will  prove  very  benoGdaL  0[umu 
nUo  is  u  most  vii!u)i.ble  agent;  in  the  early  period  to 
counteract  tbo  ucrvons  excitement  which  not  imfie- 
quently  accompanies  prostration,  aad  aftem-aidB  wfaM 
excitement  Bometimos  proviuls,  to  subduo  it. 

The  subsequont  trontmont  of  sloughing  and  gran^ 
tion,  after  a  long  imd  ti^-iug  proctss  of  exhaustion  and 
repair,  must  be  conducted  on  ordinatj-  principles.  VHteo 
the  urethra  has  been  ruptured  by  injury,  the  itamo  plan 
of  treatment  is  applicnblo. 

Ruptu}-e  of  the  Blailder — a  very  rare  consequence  of 
retention — is  attended  with  extravasation  of  urtDo  into 
the  poritonoal  cavity ;  or  more  coiunc»)ly,  below  the 
lino  of  t1)o  peritoneal  reflexion,  into  the  pelvic  cellular 
texture,  whence  it  may  ttecondarily  get  into  the  p«ri' 
toneum  by  ulceration. 

The  symptoms  are  sudden  and  acute  abdominal  pain, 
tho  patient  usually  feeling  that  tiamething  has  givan 
way;  and  tbero  is  overwhelming  coLlapeo.  DiilneM  on 
percussion  over  the  regi<m  of  the  bladder  ib  now  sul>> 
RtJtutad  by  geuoral  abdominal  fluctuation  and  distension, 
with  total  incapAbility  to  strabi  out  a  drop  of  urina 
Tho  most  acute  peritonitis,  or  difliiso  pelvic  ooUuUtis. 
sMu  in.  Recording  to  the  situation  of  tbo  rant  in  tbi 
bladder.  Maniacal  delirium  flometimes  appoats  to  aipor- 
sedo  the  collapse,  but  death  ensues  in  a  period  TatyiBg 
from  thirly-«ix  hours  to  four  or  five  daj-s. 

Tbo  traUment  must  be  directed  to  the  immediate 
prevention  of  any  further  extravasation  of  urines  and  to 
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the  evaciifttion  of  that  which  lias  nlrently  osi^apcil  from 
the  bladder.  For  thtti  twofold  purpose,  tho  moMurus  to 
be  adopted  are  the  K&nie  as  when  the  bladder  is  rtiptured 
by  iojiiry.    (See  p.  109.) 

Su]/presaion  of  Urine — Anuria — diffeis  entirely  from 
retention,  there  being  no  nrinc  secreted. 

Tlio  symptoms  are  those  of  unemic  blood-poisoning, 
owing  to  the  retention  of  urea,  and  other  urinary  con- 
stituents, in  tho  blood  Commencing  sometimes  with  a 
rigor,  on  aching  pain  in  the  lumbar  region  is  accompanied 
with  a  sense  of  exhaustion,  succeeded  by  vomiting 
and  feverishness  of  a  typhoidal  charactor,  with  urinous- 
smelling  penplration ;  delirium,  eoovuUioDs,  and  coma 
supervene,  and  the  patient  dies  in  the  coiu^so  of  three 
or  four  days,  or  perhaps  a  wcok.  The  suppression  is 
Bomotimes  transient ;  urine  is  rc-necreted,  and  the  peril- 
ous itymptoms  pass  oS.  No  dithciilty  can  be  experienced 
in  distinguishing  any  such  attack  from  that  of  retention 
of  urina  With  supprossioa,  in  addition  to  the  other 
symptoms,  no  urino  ih  passed,  or  only  a  few  ilrops,  of  a 
high-oolourod,  conoontratcd  character,  and  tho  intro- 
duction of  a  catheter  fails  to  obtain  any ;  nor  is  there 
supra-pubio  dulness  on  percussion,  tbe  bladder  being 
empty. 

This  arrest  of  the  urinary  secretion  may  be  referable 
to  various  causes — a  symptom  of  many  diseases.  Com- 
monly ari^g  from  disease  of  tho  kidncj's,  u  congos- 
tioa ;  or  of  a  stntoturol  chamctcr,  as  in  Bright's  disease, 
'  BuppressioQ  of  urine  Dot  unfroqucntly  pn)cecd3  from 
[  tomo  powerful  impression  on  tho  nervous  system,  as  tho 
shook  of  injury  or  sargical  openttioo.    But  it  may  also 
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occur  ill  tbo  coiiTSO  of  fovors,  or  other  blood-poisoi 
According   to   tliis  diversity  of  causfttion — by  renal 
synteniiQ    (liseasc^-tho    suppressioD  of  urino    may  be 
gradual  and  incomplete,  yet  fatal ;  or  an  attack,  sudden 
and  complete,  but  perhaps  of  temporary  duration. 

Treattnent  can  do  very  Itttlc  to  n^torc  tbc  sccroticm  of 
nrina  But  the  ciTorl  should  bo  promptly  mad«,  by 
cuppinjf  the  loinii,  or  dry-cupping ;  vith  audorific 
modtcineK,  the  varm-bath  or  liot-ur  buh,  in  order  lo 
promote  sweating,  and  purgative  encmaU,  thus  aba 
to  lud  the  elimination  of  excTementitioiu  matten. 
Whetbor  stimulant  diuretics  should  'bo  admiiu»t«rod 
to  force  the  kidneys  to  rcnoir  thoir  function,  is  n  vmt 
questionable  practice,  both  in  regard  to  its  efficacy  and 
safety.  For  this  purpose,  however,  cantharides  has  been 
given  in  grain  doacs,  coupled  with  the  application  of  a 
large  blister  to  the  loins ;  and  this  method  of  treatment 
is  said  to  have  proved  successful  in  somo  instances. 

Obsli-uciive  suppression  of  urino  presonts  a  difieroot 
cUoicol  history  to  that  which  depends  on  renal,  or 
systemic  disoasa  It  arises  commonly  from  tho  impec* 
tion  of  a  renal  calculus  in  the  ureter  of  one  kidney ;  tho 
other  organ  being  diseased,  or  incompetent  for  a  fnll 
secretion  of  urino.  At  iirst.  therefore,  some  urino  is 
secTOtod  ;  but  even  this  a  not  of  a  sufiicicutty  excnMory 
character — it  being  pale  and  wat«iy,  and  having  a  very 
low  specific  gravity,  although  wttliout  albumea  This 
partial  secretion  of  dcfoclivo  urine  is  moro  or  less  com- 
pletely intermittent ;  to-day,  some  urine  is  passed ;  to- 
morrow, less;  then  perhaps  none  for  two  or  three  days; 
followed  by  some  re-secretion,  and  so  on.    Thus,  in  tho 
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oonrae  of  Kupprcssion.  r  vttriablo  quantity  of  uriuo  is 
passed,  amountinf(  to  a  fow  ounces,  or  possibly  pints, 
ere  complete  suppression  prevails. 

The  »tjmpt<miH  of  anuria  proceed  slowly ;  a  week,  per- 
haps, elapRinf;  before  marltcd  indicatinns  of  iinetnia 
ensue ;  bul  then  the  patient  itticciuiil«  rapidly,  in  tlireo 
or  four  days,  as  tu  tbu  usuiyl  period  from  stippression 
(lopendtnf;  on  otJior  causoh.  The  symptoms  themselves 
nro  also  moditiod  in  suppro!it;ion  from  obstruction.  I'he 
oorobral  functions  aro  less  obscured.  Wandering  de- 
lirium and  drowsiness  may  subsi<lo  into  stupor  rather 
titan  «oma;  bul,  not  unfnxjueiitly,  rational  consciousness 
is  retained  at  iutorvaU  up  to  the  last.  Muscular  twiteh- 
ings  set  in,  but  rarely  convulsions ;  and  the  pupib.  be- 
ooino  contracted.  I'rofuse  perspiration  often  supervenes, 
but  the  su'Cftt  has  not  a  urinous  odour.  The  patient 
lying  rocuiiibont  in  this  state,  witJi  the  laboured  respi- 
ration of  tjphoidal  oppression,  gets  weaker  and  weaker ; 
At  length  dying  from  exhaustion  as  much  as  from 
uremia 

TrecUment  should  bo  directed  to  the  removal  of  the 
obstructive  cause  of  suppression,  which  is  usually  an 
impacted  catciUus  in  the  ureter.  Whatever  meueures, 
therefore,  may  avail  for  the  treatment  of  roniLl  calculus — 
to  promote  its  descont  into  the  bladder— may  bo  hero 
applicable.  It  docs  not  appear  that  the  administration 
of  stimulant  diuretics,  to  force  the  other  kidney  to  au 
increased  or  compensatory  socrction,  would  prove  eft'ec- 
tuol,  but  rather  prujudtc-laL 

Uhesary  Abscess.  —  Suppuration  circumscribed  by 
plastic  matter,  forminf;  an  abscess,  is  liable  to  occur 
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close  to  the  uretbra  in  som«  part  of  itA  extent.  Tt 
may  arine  from  any  source  of  urethral  irritation  ;  imnaUy 
the  collection  of  uriuo  in  the  dilatation  behind  a  stricture, 
or  from  uretbritia,  or  simply  from  irritation  after  the 
passing  of  instruments.  Thu  suppuration  is  apparently 
induced  cither  by  ulceration  of  tho  mucous  uivmbrane 
allowing  of  slight  urinary  cxtravasatioD  into  the  sub- 
iiretliral  oelliikr  texture  {Vig.  63).  and  which  thus  bo- 
comes  n  direct  source  of  irritation;  or,  abscess  may 
perhaps  result  from  the  influence  merely  of  the  irritation 
in  the  atijoining  portion  of  the  tirethral  canal  In 
the  one  condition,  abscess,  proceeding  fitHn  thu  canal. 


Fio.  03.— Ro;.  Cull.  Surg.  Miu.,  2,5S1.    Stridur*  <if  Uw  undn,  wtOt 
miftll  kbMOH  b  the  bulli,  eommuaicatiag.    SkdiUr  thkkctwd.     (Llrtom.) 


may  open  externally ;  in  the  other  condition, 
forming  outsido  the  canal,  may  open  into  it,  and 
nally.  Urinary  abscess  ia  liable  to  form  in  nmam 
situatJona,  in  relation  to  the  urethral  tract ;  and  it  is 
thence  designated,  jterineai,  aovtal,  intra-p^h-ie  or 
reeieo-rtctal,  and  ante-ix^rotal  or  penile.  This  also 
represents  the  order  of  frequency  in  the  aituatioos  of 
Kudi  absoee. 

A  small,  circum-scribed,  ban],  and  painful  tumour  ia 
felt',  in  the  neighbourhood  of  the  urethra ;  which  scai««ly 
attains  any  contuderable  size,  unless  in  the  perinetuo. 
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It  is  not  Attended  by  much  oonstitutiotuil  disturbanca 
(See  p.  ^52.) 

Veaico-rectal  abscea-i  may  fomi  without  any  perineal 
flwelUng  to  attract  attontioa  Rectal  examination  vill 
discover  a  tcnso  fluctuating  tumour  in  front  of  the  bowel, 
wliich  oxplaim  the  previouti  symptoms  of  intonso  pain 
and  bearing-down  sensation,  of  which  tho  patient  com* 
plains.  But  urinary  abdcesH  ocoutR  so  very  rarely  in  this 
situation,  that  it  might  remain  imdiacoverod.  At  length 
bumtlug  into  the  rectum,  or  coming  forward  in  tho  pori- 
noiun,  tho  nature  of  the  case  may  bo  declared. 

TivatTMnt — Early  inci&ion  in  absolutely  necessary,  to 
prevent  further  extravasation  of  urine,  or  tho  establisli- 
inent  of  urinary  tistulo.  A  free,  and  often  deep,  incision 
in  the  middle  lino,  will  give  instant  relief  to  toiistion,  or 
oSbrd  exit  to  matter.  The  port  should  then  bo  well 
poulticed. 

UbinjIRY  Flstul^.  commonly  result  from  urinary 
abficms,  communicatin^r  with  the  urethra, .  and  exter- 
nally. Tho  internal  opening  is  generally  in  the  mem- 
branous lurcthro— just  behind  the  usual  seat  of  stric- 
ture ;  tho  external  opening  is  most  frequently  perineal 
or  scrotal  (Fig.  Bi) ;  and  tho  intervening  potts  are  tra- 
verBud  by  the  fistulous  pass^e,  or  passages  in  various 
and  often  devious  routes.  Sometimes  tho  fistula  is  onto- 
scrotol  or  penile ;  and  here  the  communication  with  the 
internal  or  urethral  opening  is  almost  direct  Less  fre- 
quently, the  openings  of  urinary  tistula;  are  found  iu  the 
groins,  tho  up[>er  part  of  tho  thiglui,  tho  adjacent  part  of 
the  nates,  or  even  above  tho  pubio  symphysis.  Even 
more  rarely,  a  perineal  urinary  abeoess  bos  opened  tnto 


iU 


DISEASES  OP  THE   [/'RETHUA. 


tho  rectum ;  r«ciUent  matter  and  flatus  escaping  Uirouj 
ilio  urethni.  In  Rv/.e,  the  listulou-s  passages  difTor  con- 
siderably; somo  admitting  only  Uio  liocst  probo.  othen 
roiulily  tbe  tiugor.  In  point  of  number  al«o.  tliojr  vtty 
remarkably;  ponilo  ftstubc  being  unudly  single,  wbenas 
scrotal  and  cspQclally  perineal  fistulffi  are  often  numeroot. 
Fifty-two  openings  Civiidu  fuimd  in  one  such  case.  Tho 
eurruunding  structurett  differ  so  much  in  tboir  conditioD 


Pic  64.-iH.  Mity*.  H™qt  Mim..  H.  A.  9.     Pcrinerf  kl . 

c&tinu  witli  tliL'  lu«tll^^  ju>t  in  front  <i  Ihii  niiMoliniiwai  portfao,  »Mi 
hkTing  •  Gitulaiu  iiiniuD);  mternsllr.    [l^siiiiwl  Iaov.) 

aa  almost  to  warrant  the  distinction  of  urioary  fistuln 
into  two  cUtsMs ;  the  fiimpU-  or  lieolthy  liatula,  and  ths 
inditraitd  tistula.  In  tho  latter  condiUon,  the  fiatule 
aro  Komotimoa  oannocted  with  cavities  secreting  pus,  and 
flotaining  in  their  interior  some  quantity  of  tho  urinary 
doorotion.  'llio  nurroundtng  part£  sharo  thv  iiiduiauon ; 
the  scrotum  and  penis  becoming  enormously  ciilai;gori 
and  brawny,  or  almost  cartilaginous.    Anuthur  and  more 
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important  distinctioi),  which  chamctoriKcs  •  ckss  of 
urinary  lislulER,  is  that  wherein  the  ureihnU  opening 
roaultx  from  actual  destruction  and  loss  of  mhstancf,  by 
sloughing;  in  consequence  of  urinary  extravAsation, 
phogedaanic  uloerfttion,  or  mechanical  injury.  A  portion 
of  the  Hoor  of  the  urethra  having  been  destroyed,  and 
the  tissues  intorvcnlng  between  it  and  the  external  sur- 
face, the  tiretliral  mucous  membrane  of  tlio  upper 
aspect  or  roof  of  tho  canal  becomes  viaible  from  the 
outer  orifice  of  the  fistula.  Such  apertures  may  bo 
found  in  umilar  situations  to  thoso  of  absooBs>lifttulje ; 
as  perineal,  scrotal,  and  anto-scrotal  ur  pernio  Bsluhi'. 

Tho  symptoms  of  urinary  fistula,  having  leferooco  to 
the  act  of  micturition,  are  characteristic  of  the  existoneo 
of  such  fistula ;  and  are  tolerably  distinctive  a^i  to  its 
situation,  size,  and  mode  of  origin. 

lu  uU  urinary  tiatulffi,  the  urine  escapes  partly,  at 
least,  by  the  fistulous  opening,  or  openings ;  in  the  latter 
condition,  tho  urine  spurting  out  perhaps  as  if  it  wero 
issuing  from  tho  ro»o  of  a  water-pot.  Tliis  may  be  often 
Mem  in  perineal  and  scrotal  ^stuho,  where  numerous 
oponings  frequently  co^xisL  The  situation  of  the  in- 
ternal opening  is  loss  correctly  indicated,  owing  to  tho 
dovious  routes  of  the  fistulous  passages.  But  tho  seat  of 
stricture  will  supply  this  information.  According  to  the 
size  of  the  fistulous  communication,  mora  or  less  urine 
will  escape  tlirough  tho  unnatural  passives;  and  pro- 
portionately, loss  or  more  by  the  urethra.  And  the 
mode  of  micturition  in  ttiis  respect  is  tolerably  diag- 
nostic of  fistula  which  results  from  destruction  of  a 
portitm  of  the  urethral  canal ;  the  whole  or  nearly  tlto 
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vbtrie  of  the  urine  then  pAssiag  by  the  lutificiiil  cluuioc 
in  a  full  Btream. 

Tr&(tme7it. — When  a  stricture,  followed  by  absoMs,  is 
the  caufie  of  the  fistulfl,  the  primary  indication  of  trMt- 
ment  Op-ill  be  the  removal  of  that  condition.  This  may 
be  doiio  in  the  nsual  manner ;  by  dilatation,  intemAl 
urethrotomy  occasionally,  external  urethrotomy  moro 
commonly, — and  iistially  the  perineal  section,  owing  to 
the  situation  of  the  stricture.  Having  thus  stioccedixl 
in  enabling  the  urine  to  flow  by  tho  natural  channel, 
the  fistulous  pa£sn<^C8  are  sot  at  n^l,  and  they  not 
unfrequently  conlnict  and  close.  Thus,  both  simjiU, 
and  even  indurfttcd,  urinary  fistulse  may  be  cured. 

liut  old,  iiulurateU  tlstula;  are  indispoedd  to  boal. 
although  the  original  cause  has  been  thus  removed. 
Recourse  mu^t  be  had  to  additional  tioatment  for  this 
purpose.  Tho  measures  remedial  in  chronic  fistuliu 
generally,  am  hero  also  appropriate,  and  may  have  to 
be  tried  in  succession.  They  are  chiefly:  ittimulating 
applications  to  the  fistulous  tract ;  comprenion ;  and 
incision  along  the  course  of  the  Retula  to  induce  healing 
from  tho  bottom.  Of  stimulating  apfiieations,  various 
agents  have  been  employed ;  in  the  form  of  injection  by 
niMiu  of  a  6no  syringe,  as  tincture  of  cantbaridos.  solu- 
tioDS  of  nitrate  of  silver,  sulphato  of  copper  or  of  aac. 
A  probe  coated  vrith  fused  nitrate  of  silver  toay  be 
passed  along  the  tract  occasioiuUIy,  and  this  will  oft«D 
sooceed  in  causing  contraction.  Tho  actual  eaucory  is 
HometJmcs  curativo,  applied  in  tho  form  of  a  rod-hot 
wire,  or  tho  galvanic-wiro  cautery,  which  can  b«  oon- 
^xniently  introduced  along  the  tract  before  being  bcatod 
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Liy  iho  current.  In  tho  trCAtmont  by  ttinw'**'"".  core 
must  bo  taken  not  to  cimo  Uic  superfidftl  part  of  tho 
ti&tulft,  which  would  njMilt  in  tho  reproduction  of 
abecesB,  bat  to  lieat  from  tho  bottom.  Compression, 
by  means  of  an  india-rubber  air-pad,  applied  to  tJie 
perineimt,  has  proved  tnicccs&ful  in  some  caces  of 
perinea]  fistiilie.  But  I  have  no  exjierionco  of  thia 
method  of  treatment.  Divivum  of  the  tistulre  along 
their  course  nearly  to  their  origin  in  tho  urethra,  can 
bo  aoconiphahed  as  usual,  with  a  grooved  director  and 
narrow  blunt-pointed  bistoury.  Several  passages  may 
bo  thus  thrown  into  one,  and  strips  of  lint  should  then 
be  inserted  to  provoke  granulation  from  the  bottom  of 
the  tracL 

During  recourse  to  these  measures  for  the  cure  of 
urinary  fifltulip,  any  pas.<iage  of  urine  along  their  course 
must  bo  prevented,  by  regularly  using  tho  catheter  throe 
or  four  times  a  day.  Tho  patient  may  be  instructed 
how  to  do  this  for  himself,  at  every  call  of  natiira 

Respecting  the  eligibility  of  these  modes  of  treatment; 
in  long,  narrow,  and  tortuous  fistnlne,  stiraulntion  or 
perhaps  compression  will  be  the  most  appropriate ;  when 
the  fistutie  are  large  and  numerous,  division  b  more 
suitable,  the  perineum  and  sorottim  being  sometimes 
quite  riddled  in  all  directions, 

Sometimes  a  btind  internal  urioaty  fistula  may  be 
suspected, — having  no  opening  externally,  but  communi- 
cating with  tho  urctlira  by  a  minuto  orifice ;  and  whioh 
results  in  the  formation  of  an  indumtod  knob,  lasting 
for  montlis  or  yoats.  This  is  produood  by  a  slight  leak- 
age of  urina  But  every  now  and  then  tho  knob  becomes 
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tender,  enlnrgos.  and  gets  softer,  tiireatcning  to  suppu-- 
rate,  owing  to  a  littlo  luldiuonal  tu-inary  infiltrauoD. 
These  attuckii  occur  when  the  stricture  ia  moro  con- 
tracted thiin  usual,  and  thus  the  slrcftin  of  urino  ii 
dehtycd  iu  pstsaing;  perhaps  oko  tho  urino  itself  being 
more  irriluting  than  ordiniirily.  The  trentment  of  this 
oonditioQ  should  bo  to  dilate  tho  stricture  to  at  least  its 
former  su» ;  so  that,  as  the  urino  i»  passed  more  &ooly, 
there  wilt  not  be  sutticient  time  for  leakage  to  take  place, 
t  have  thus  succeeded  in  reducing  the  urethral  lump  i>f 
a  blind  fistula  to  nearly  its  former  size,  and  certainty  to 
a  quiescent  state,  for  a  time.  But  if  the  swelling  is 
about  to  burst,  it  should  bo  laid  open  with  a  bistour>', 
thus  forming  a  complete  fistula,  and  the  stricture  treated 
by  dilatation. 

lAi:geissi2«d  urethral  openings,  in  oonsequonoe  of 
actual  destruction  of  some  portion  of  tho  wall  of  tlio 
canal,  require  operative  interference  of  a  plastic  cha- 
racter, to  repair  the  loss  of  substaooo. 

Urethro-pUutic  opmUion«  are  desigDed  to  efToot  r^w- 
ratiou  iu  ono  of  two  ways ;  either  by  simple  closure  of 
tho  fistulous  aperture,  or  by  borrowing  the  surrounding 
integument  to  accomplish  this  object  Theao  procedures 
ore  severally  applicable  according  to  tho  part  of  tho  co&al 
where  the  opening  exists. 

Perineal  fistula  may  admit  of  closuro  by  simply  paling 
tho  edges  down  to  the  urethra,  and  uniting  them  with 
quilled  GUturcH,  or  by  Uozeman's  buttons, 

Anto-scrotal  or  penile  fistula  is  much  more  difficult  to 
oIqw,  owing  to  ttie  want  of  uibstance  in  the  coyerings  of 
tho  urethra  at  this  |)art  of  its  extent,  and  the  liability  of 
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tho  fMirt  to  disturbance  hy  erection  of  the  or^n  or 
tithflr  motion.  When  the  opening  is  rnnall,  Dieft'enbach'a 
mode  of  clo^in^  it  may  bo  applicabia  It  consiHts  in  first 
sliinulating  the  cdgos,  by  frequently  touching  tlie  sur- 
rounding skin  with  the  utrong  tincture  of  cantharidoti, 
tho  d»y  before  the  operation ;  and  then  using  the  "  laco 
A  sound  i^  inUudiicod  into  the  urethra  beyond 
:o  opening ;  tho  operator  takes  a  snudl  curved  needlo, 
sharp  at  tlio  point  but  not  at  its  sides,  armed  with  a 
stout  silk  waxed  throad,  and  by  means  of  a  needlo- 
holder  introduces  it  beneath  th«  skin  at  about  throe 
liiiOH  from  tho  border  of  the  fistula.  Tho  noodle  is 
(carried  deeply,  but  not  into  tlio  urethra,  and  luadc  to 
omorgo  at  another  point ;  then  dipped  again,  and  so  on 
by  three  or  four  stitchos,  carried  round  the  opening, 
until  it  emerges  at  tho  point  of  entrance.  Tho  thread, 
thus  embedded  in  tho  cellular  texture  around  the  tistula, 
is  drawn  by  itA  two  ends  together,  no  as  to  clone  the  open- 
ing; and  then  EaBtened  by  a  knot.  In  three  or  four 
days  the  ligature  may  bo  divided  and  drawn  away.  A 
litrgtr-niad  aperture  will  probably  require  some  substl- 
tution  of  tho  stirrounding  akin ;  and  thU  may  be  acoom- 
pli«hcd  by  Ni'laton's  opration.  as  follows : — Tho  edges 
of  the  Itstula  having  been  pared,  a  transverso  incision  is 
made  below  the  fi.stulft,  with  a  tenotomy  knife ;  the  blade 
is  then  passed  through  tho  incision,  bene*tli  the  skin 
around  tho  fistulous  opening  (Fig.  65) ;  iJius  fnnning  A 
detached  area  of  integument,  to  the  extent  of  about  an 
inch,  which  is  brought  together  over  tho  opening,  and 
the  edges  united  by  a  few  points  of  fine  suture.  IIub 
procedure  may  sometimes  be  advantageously  modified 


3 


4S0 


DtSEASra  OP  THE  mETHRJL 


by  nuking  lateral  incisions,  instead  of  the  transverse 
incision  below ;  the  bands  of  lat^^mont  having  been 
detached  subcutanooiisly,  any  tension  upon  tbo  6stutoua 
opening  is  thus  romovcd  ;  then,  a  eJip  of  india-nihber  is 
passed  iieross  the  uretbm  under  the  flaps,  to  prorent  any 
escape  of  iirine.  which  would  disturb  the  process  of 
adhesion  ta  the  line  o£  closure  over  the  urothnl 
opening. 

During  the  course  of  roparation  by  any  of  these 
iirethro-plastic  operations,  thu  urine  must  always  be 
drAwn  off  gently  by  a  catheter,  three  or  four 
daily. 


Fm.  ti. 


He  who  studies  diseases  of  the  bladder  must  bare  fre- 
quent occasion  to  meet  with  diseases  of  the  rectum.  This 
relation  will  have  been  noticed  in  oooneclion  with  stooo 
and  urethral  stricture ;  with  either  of  which  pilee,  and 
prolapsus  of  the  rectum  are  often  associated.  But  the 
bladder  and  roctuiu  sh&txs  tho  diseases,  each  of  tlio  other, 
owing  to  the  immediato  contiguity  of  these  oi;gan5. 
Thus,  fistulous  communications  are  not  uncommon,  and 
demand  the  Suigoon's  must  anxious  care  and  aiUn- 
tion. 

Re(.tal  Fintul^  —  Fistulous  communicaUons  are 
liable  to  form  between  tho  rectum  and  adjoining  organs; 
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the  bladder,  as  Recto-vesiciiJ  Ft»tiila,  in  the  male ; 
and  the  vagina,  as  Recto-va^nal  FtstiiU,  in  the 
femala 

(1)  Rfcto-i-e»ical  Fistula  is  not  often  met  witli.  It 
may  result  from  disease,  forming  an  iilcoracivoconuunni- 
cation  between  the  recttim  and  the  bladder,  as  in  cancer 
of  tho  gut  (Pig.  Q6) ;  or  be  of  traumatic  origin,  as  from 
a  wound  of  the  bowel  in  the  operation  of  lithotomy. 


. 


Via.  80.— Bof.  Coll.  Sur}[.  Mul.  I.SCP-  Koota-vnioJ  Gituk,  fn>n> 
oanoacoiw  ulounttion.  Tliv  itlunr  cil  tlio  roaCum  i*  Aavp  and  irrcgulBr,  ctnd 
exttndii  (rora  tho  UkI  <it  Ui*  pnuilikt*  itlfid  (or  ntarly  thrve  mcho  oii' 
mtd* ;  >  toft,  Bkt  tumour,  klwuc  lwi>  inoliw  lun^  proJ«cta  itniuiul  thn 
va^ful  mi>cctui«,  juat  aba\-e  tho  untcn.  Then  in«  uiotber  auoh  tuinour, 
of  amkUfT  liic,  bIgboT  up  on  Uio  wbU  of  Uw  Iibddn.  All  the  tiBue* 
•round  the  roctoro  wok  indumtcd  wid  «antiHUd,     (Hanterian.) 

SiffrtA — The  escape  and  discharge  of  the  contents  of 
eiUier  oigan — of  urine  per  anum.  of  feculent  matter  and 
flatus  per  uretltratn — at  ones  proclaims  tho  nature  of 
the  lestion  ;  while  digital  or  ocular  examination  through 
a  double-bladod  anal  speculum,  wilt  pUiixUy  detect  tho 
situation  and  size  of  the  tistuluwi  opouiug.  Ulion  result- 
iug  from  dl^icaso,  tho  cancerous  or  simple  natiu^  of  the 
tifitula  can  thus  ahto  be  roodtly  dUcovered.  Constant 
irritation,  excoriation,  and  oDenslvo  odour  occompaoy 
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tho  disch&fgo  of  uriae  and  feculent  matter ;  the  pfttient 
iMding  ft  life  of  seclusion  imd  misor)'. 

Tifatmeml, — ^Tho  object  is  to  close  the  fistulous  open- 
tDg ;  but  the  Kurgical  prooeduro  appropriAte  For  this 
puipoeo  must  depend  on  the  CAUse  and  extent  of  the 
opeoing.  Cancerous  fistula  is  incurable ;  and  all  that  can 
bo  done  is  to  palliate  the  patient's  sufferings,  by  opiato 
and  detergent  injections,  with  oonstitutional  suppoft. 
Colotomy,  in  the  iliac,  or  the  lumbar  region,  is  the  only 
opcraUvo  procedure  which  holds  out  the  hope  of  relief. 
Trautnatic  futula,  if  recent,  and  of  small  iii:£e,  may  per- 
haps be  induced  to  contract  and  clone,  by  introducing  a 
pencil  of  nitrnta  of  silTor  occasionally,  or  by  means  of  the 
actual  cautery, — a  rod-hot  wire,  or  platinum  wire  hoatod 
by  the  galvanic  ciuront,  or  Pacquelin's  cautery ;  an  anal 
speculum  being  used  to  protect  the  bowel,  and  effioct 
the  CAutomatton  exactly  within  the  fistulous  opening. 
An  old,  callous  fistula,  and  of  larger  size,  cannot  be 
cloved  in  this  manner ;  it  will  be  necessary  to  lay  it  open, 
nnd  convert  the  rectal  or  anal  into  a  perineal  fistula,  an 
that  it  may  granulate  and  heal  from  the  bottom.  This 
is  accomplished  by  passing  a  grooved  staff  through  the 
urethra,  and  cutting  down  upon  it;  dividii^  the 
sphincter  and  intervening  portion  of  bowel  A  atrip  of 
lint  is  then  placed  in  the  wound. 

(2)  Redo-vagiwd  FMuia  is  usually  of  traumatic 
origin ;  the  rosult  of  sloughing  of  the  posterior  wait  of 
the  vagina,  from  long-coutinucd  impaction  of  the  head  or 
the  (Lie  of  iiislrumcnts  during  parturition.  The  size  of 
the  opening  varies  cousidornbly,  from  that  of  a  small 
perforation  to  a  largo  portion  of  the  posterior  vaginal 
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wftU.      It  may  t>o   comi)licatod    by  laceration  of   tho 
peruicum. 

Signs. — ^Tho  diHcharj^  of  feculent  matter  nnci  tlatus 
from  the  vagina  at  once  shows  the  exintenoo  of  a  recto- 
v^inal  communication ;  and  examination  with  tho 
linger,  or  inspection  by  introducing  tho  duck-billed 
speculimi,  will  reveal  tho  situation  and  extent  of  tho 
Aperttira. 


7io.«r. 


Treatment— The  procedure  for  closing  a  rccto-vftgina] 
fistula  must  be  dotcnnined  primarily,  according  to 
vfhcther  the  opening  bo  simple,  er  complicated  with 
laceration  of  the  perineum. 

SimpU  Recto-mtjinal  FintuXa.  if  recent,  and  of  small 
size,  may  perlmps  bo  closed  by  cauterization  gentJy  with 
ititmto  of  silver,  a  red-hot  wire,  or  tho  platinum  loop. 
applied  within  the  opening ;  tho  anterior  of  the  wall  of 
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th«  TAginft  being  woU  nused  by  tlie  duck-billed  spoculum. 
An  old  fistulit.  luid  of  Urgcr  extent^  must  bo  closed  by  A 
plastic  operation.    The  boweb  iwviuj;  bcon  thoroughly 
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oinpUed  by  aporicnts,  and  an  oncma  on  the  morning  of 
operation,  the  duck-billed  speculum  is  introduced,  and 
the  listula,in  the  posKirior  vaginal  wall,  entirely  expoeed ; 
the  potieDt  lying  recumbent,  with  the  legs  raiaed  and 
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hdd  ^lart,  and  ttio  buttocks  at  tho  fd^  of  the  tabic,  as 
^Sor  lithotomy.  Tim  Surgeon  sitting  opposite  the  pcr- 
am,  ho  frooly  piiroii  the  nui^  of  the  opening  (Fig. 
67) ;  then  the  edges  arc  brought  into  evoQ  and  CAsy 
apposition,  transversely  to  tho  axis  of  the  vagina;  to 
eHbct  which  it  wilt  be  noccs»ury  to  divide  tho  sphincter 
aai  on  either  aide,  in  order  to  overcomo  teouon,  and 
spasmodic  miiNciilnr  contraction  after  tho  operation.  Tho 
side.s  of  the  opening  arc  evenly  soetircd  in  apposition  by 
means  of  silver  or  platinum  wire  sutures  ;  tjikjug  care  to 
transfix  the  whole  thickness  of  the  gut,  excluding  ita 
mucous  membrane,  and  observing  to  bring  tho  sutures 
through  the  vaginal  mucous  membrane  half  an  inch 
beyond  the  prepared  edges,  above  and  below  (Fig.  08), 
the  sutur^wircs  are  fixed  by  a  close  twist  of  tho  wire 
across  tho  lino  of  aperture  (Fig.  69),  or  they  may 
bo  passed  through  a  perforated  leaden  shield,  overlying 
the  apcrature.  then  througli  split  shot,  which  are 
clamped  with  forcepa  close  upon  the  shield,  so  as  to  fix  it 
upon  the  vaginal  wall  Hut  the  latter  mode  of  closure 
is  now  seldom  practised.  The  ends  of  wire  are  snipped, 
and  the  operation  completed.  .;iy)0i*-treatment  is  most 
imjKirtant.  It  consists  in  preventing  any  action  of  the 
bowels  for  a  week  or  ten  days,  by  keeping  the  patient 
under  tho  intluence  of  opiuro,  until  firm  union  is  estab- 
lished. A  laxative  aperient,  or  an  enoma  of  castor  oil 
and  gniol,  may  then  bo  admimatorod.  Cloanlinoss  is 
also  essential  to  success ;  the  vagina  being  syringed  with 
cold  wultir  two  or  throo  times  a  day,  and  tho  uriuo  drawn 
off  by  A  catheter  as  occasion  roquiros.  About  tho  end  of 
a  wook,  tho  sutures  may  bo  snipped  through,  and  gently 
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vithdrnwn.  A  small  aperture,  even  a  pLa-liolo  opemi^. 
not  unfroqiiently  remainH,  and  obstinately  resists  closure. 
This  niHst  be  treated  by  tmiching  with  nitrate  of  silver 
or  the  wiro-caiiterj'.  In  one  such  caac — after  the  usual 
o|»rative  procedure — I  applied  the  actual  CAiitery  on 
seven  different  occasions,  before  I  succeeded  in  closing 
the  pin-hole  aperture. 

The  complkation  of  «  Ixuxrattd  Perineuitu  mu.it  be 
treated  by  tlio  appropriate  uporation.  the  Fistulous  apcrtun 
bcingclescdbypftring,ADd  sutures.  I  have  thus  closoda 
recto-vaginal  listula,  and  subsequently  a  tacoration  of  the 
perineum,  vhich  existed  in  the  same  woman;  and  in 
whom  also  a  light  annular  membranous  stricture  of  the 
rectum  was  cured,  by  dividing  its  free  margin  whh 
scissors,  at  tvro  or  three  jwints  of  its  ctrcumfereQce,  ami 
which  I  then  dilated  as  usual,  hy  the  occasional  paaage 
of  a  bougie. 

Hiis  injury  happens  eceasiooally  during  parturition: 
in  consequence  of  the  largo  size  of  tlie  fatal  bead,  or 
from  rigidity  of  the  perinotun;  or  sometimes  under 
operations,  manual  or  instrumental,  skiUully  or  unskil* 
fully  executed.  During  parturition,  laceration  or  niptor^ 
of  the  perineum  occurs  in  the  passage  of  the  fceta]  bead. 
It  varies  considerably  in  lis  extent  and  consequence. 
Perineal  laeeratien  may  bo  regarded  as  of  four  degrees: 
that  which  is  limited  to  the  anterior  edgo  of  the  perimnun; 
that  which  extends  backwards  through  tb(>  whole  length 
of  the  perineum  to  the  sphincter  ani ;  that  in  which  tha 
sphincter  is  torn  through  ;  that  in  which  not  only  is  tiw 
sphincter  torn  through,  but  where  more  or  less  of  tlv 
recto-viig>oal  septum  is  also  torn.    A  oombinatioB 
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L  laceration  And  slougliing  is  somfitiincs  mot  wiUi ;  Uio 
■poriDCum  boinf:;  toni  through,  and  the  rocto-vaginal 
Bopttim  destroyed  by  slouching  from  prolonged  impac- 
tion of  tbo  foetal  head.  The  fiiuinre,  directly  resiilting 
from  Incoration  and  increased  by  loss  of  the  septal 
KuUitaucu,  may  be  complicated  also  by  the  subapqiient 
fbrmfttion  of  detiso  bands  of  imperfect  cicatrix ;  thus 
prosonting  the  most  difficult  form  of  lesion  in  rog^rd  to 
ttcfttmeDt. 

The  connequfnct*  of  laceration  depend  upon  ita  ex- 
tent WhoDCvcr  it  piuiscs  beyond  the  anterior  margin  of  the 
lincum,  and  cspc-iHlly  whca  it  invoU^s  tho  sphincter 
Fftni  and  pcrlutps  the  septum,  there  v-ill  bo  a  tendency  to 
prolapsus  of  tho  uterus  An<l  bladder,  of  the  rectal  mucous 
membrane,  or  of  nil  these  parts ;  and  vith  the  latter 
condition,  as  depending  on  the  sphincter  hartng  ^ven 
way,  ibcro  will  also  bo  inability  to  rutuin  tbo  fioces — in- 
coDtinenoo  of  ficccs.  This  troublo  is  CBpociatly  marked 
when  the  stools  arc  loose  or  liquid. 

Treatment. — Operative  interference  is  absolutely  neces- 
sary in  all  dcgroos  of  perineal  laceration,  except  that  of 
a  slight  rent  in  the  front  margin  of  the  perineum.  This 
will,  generally,  heal  by  rest  and  cleanliness,  with  perhaps 
an  occasional  touch  of  nitrate  of  silver. 

The  operation,  in  each  of  tho  other  degrees  of  further 
laceration,  is  essentially  the  same ;  a  plastic  procedure, 
which  consists  in  freely  paring  tho  edges  of  tho  fissure, 
and  bringing  them  together  by  quilled  sutures,  to  procure 
union  by  adhesion.  Prior  to  operation,  tho  patient's 
general  health  should  bo  brought  into  the  best  possible 
stato,  and  any  souroo  of  local  irritation  removed ;  as 


these  two  conditions  -will  mninly  d«tornuao  a  succeesful 
result  Tho  operation  is  then  perfonnod  as  follows : — 
Tlie  bowels  baring  been  thoroughly  cinpiiod,  chlorofonn 
is  administered,  oud  iho  patient  placed  in  a  Uthounn; 
position ;  a  duck-billod  spoculum  is  passod  into  the 
vftgina,  so  OS  to  olevato  the  upjicr  floor,  and  thoroughly 
expose  the  perineal  fissura    This  must  then  be  freely 


rn.  ;o. 

pared  throughout  its  depth  and  extent,  on  either  : 
thus  to  proparo  two  raw  surfaces,  l(>golhor  of  aearl/l 
horeoahoo  shape  (Fig.  70). 

If  the  oiwrntion  bo  performed  within  twelve  houn  of 
tho  occurrence  of  the  injury,  no  paring  of  the  sur&ce  is 
usually  neccssot^'.  But  occasionally  an  irregular  maas  of 
connocUTe-tJssuo  projects  so  as  to  interfere  with  oeat 
apposition  of  the  two  sides  of  the  wound.  Such  a  mut 
may  bo  suipjied  olV.  Tho  parts  uio  then  brou^t 
by  »uture.  Beginning  al  the  hindmost  pert,  a  i 
curved  needle,  either  mounted  on  a  handle  or  ouricd 
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by  forceps,  is  passed  dooply  into  tho  tissues  just  behind 
the  levol  of  the  asiun.  It  is  carried  ncross,  well  buried 
beneath  tho  raw  surfaoo,  to  emerf|;o  at  the  opposite  sido 
at  tho  same  level  A  second  suture  is  ))as.sc<l  »l  u  distance 
of  three-quarters  of  (ui  inch  iu  frout,  «.ho  buriud  bonoatli 
the  surface.  A  third  or  a  fourth  suturo  may  bo  passed, 
in  like  manner,  ii8  may  bo  nccossoiy  (Fig.  70).  Tho  width 
of  tbo  raw  surface  avoragos  about  an  inch.  Unless  the 
surface  bo  thorooghly  {Uffod,  so  as  to  form  a  good  thick 
cushion  instead  of  only  a  thin  cutaneous  support,  tho  ten- 
dency to  prolapsus  will  continue ;  and  any  point  of  undo- 
nuded  surface  will  probably  be  followed  by  the  establish- 
ment of  a  Hstuloiu  opening.  Haemorrhage  ia  often  rather 
free,  and  the  Rssure  should  not  be  brought  together  until 
this  has  ceased.  Ice  is  the  best  styptic.  Division  of  the 
Rpbincter  ani,  on  each  side  of  the  coccyx,  was  rooom- 
mended  by  Mr,  Baker  Brown,  in  order  that  its  action 
should  be  paralyzed  and  all  tension  of  the  port  be  ovor- 
rComa  Thus  addition  to  tho  operation  may  bo  useful, 
*^whcn  tbo  laceration  passes  high  up  into  the  recto-vaginal 
septum.  Tho  parts  having  ceased  to  bleed,  and  coming 
freely  togotlicr  into  eauy  apposition,  the  quilled  sutures 
oro  apphed  at  as  many  points  as  may  bo  necessary  to 
bring  the  surfaces  into  one  line  of  imlon  (Fig.  71).  For 
this  purpose,  two  pieces  of  bougie  may  be  used ;  or 
two  quills,  rods  of  glass,  or  perforated  metal  or  ivory  bars. 
Fine  whipcord  is  the  best  material  for  the  sutures.  Dy  the 
thickness  of  the  raw  surfaces,  and  tho  tirm  support  of  tho 
lateral  rods,  the  superficial  edges  of  the  iissure  are  often 
seen  to  be  everted.  In  concluding  tho  operation,  there- 
fore, it  may  be  advisable  to  bring  tho  ed^ea  togolbor  with 
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a  few  points  of  ordioaty  intomipled  suture ;  usii^ 
metallic  wiro  in  proforcuco  to  fiiic  silk.  But  somo  op^ft- 
tors  discard  tbcquilU,  IrusUn;^  lo  ttirapk  twisting.  Mr.  C 
Brooko  Lad  the  oarliost  successes  with  bis  bcad-sutuiw. 

^/fff'-treatnicnt  is  very  iuiportant  It  consiBta 
prerenting  any  intestinal  sction  for  eight  or  nino  Aay 
by  keeping  the  p«tient  sufticicntty  under  the  intluonco 
of  opium;  and  averting  any  dribbling  of  urine  over  the 
raw  «dgcs,  by  retaining  a  catheter  in  the  bliiddcr,  fur- 
nisltod  with  a  long  india-rubbor  tube  to  ctrry  off  the 
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urine  free  of  tho  person.  Scrupulous  deanlincM  of  tho 
partA  is  absolutely  necossary.  The  strength  most  be 
maintained  by  abundant  Huid  nourisbmenL  Tho  sutuna 
should  not  bo  removed  for  a  week ;  and  rest  in  tho  re- 
cumbent pasture  bo  still  continued  for  two  or  thiw 
weeks  longer,  lest  tlio  recently  united  pnru  mi^t 
yidd. 
Tbe  prolonged  recumbency  incidental  to  this  oponitioo 
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exeria  n  ftirther  beooeficial  influence  in  relio^Hng  tho  pro- 
lapsus, llio  turgid  and  ulcerated  oa  titeri  recovers  a 
heoltby  state,  and  the  relaxed  uterine  ligaments  bavo 
ttma  to  regain  tkoir  tension. 

The  rt-tulU  of  this  o{>cration  require  further  investiga- 
tion. But  the  extent  of  laaeration,  and  sometimo»  loss 
of  fiubatanoe.  materially  affect  the  issue.  M'hen  tlie 
laceration  involves  the  sphincter  ani,  and  is  consequently 
.tended  with  inoontinence  of  fipces,  an  operation  for  tho 
'jnstoration  of  the  perineum  will  oflectunlly  aftbrd  tho 
support  necessary  for  control  over  defiecation.  But  the 
leaser  ovi]  consequence  of  ttuch  laceration — prolapsus — 
will  be  Ies.s  certainly  remedied.  It  may  be  cured  tem- 
porarily, the  prolaiMtufi  subsequently  returning.  FailaivK 
of  tho  operation  sometimes  occur ;  more  often  as  the 
result  of  exiensivo  laceration,  and  perhapH  loss  of  sub- 
stance. If  the  patient's  health  is  bad,  or  if  erysipelas  or 
other  Hospital  infection  supervene,  the  wound  may 
idough,  and  union  bo  frustrated.  Itecto-vagmal  fistula  is 
an  occasional  result,  principally  from  incompIctoncs.s  of 
the  operation  itselC  I  have  met  with  a  complete  failure 
only  once ;  in  tho  person  of  a  very  corpulent  woman, 
tho  fat  porin«um  rapidly  became  tonso,  and  overspread 
with  diffuse  inflammation,  followed  by  sphooolus,  and  a 
larger  gap  than  before  the  oporution. 

Urinaky-Vaoisal,  and  Uteblve  FtsTL'LA — Fistulous 
openings  may  be  established:  (1)  between  the  urothni 
and  vagina ;  (S)  between  the  bladder  aiid  vagina ;  or  (3) 
twtween  the  bhulder  and  utenis.  These  commiinieations 
result  from  couLusiona  or  laceration  in  parturition,  tlio 
introduction  of  foreign  bodies,  the  effects  of  calculous 
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concretions  in  the  bladder,  or  nperations  for  their 
removal.  Openings  caused  by  the  extension  of  cancerous 
ulceration  are  here  omitted,  as  stich  IliiUtlie  are  quite 
incurable. 

Much,  and  persereriRg  attention  has  lieen  given  of 
late  years  to  the  Surgical  treatment  of  tiie  various  fomu 
of  8impIo  ftRtula;;  and  results  have  been  obtained  in  a 
lAige  number  of  C)u<es,  sulticicnt  to  establish  tlie  nperative 
cure  of  thoete  distrctRing  conditions  as  a  finished  acbiere- 
ment^  Wo  are  chiefly  indebted  for  tliis  ad<lition  to 
Siirgeiy.  to  tho  laboiire  of  Dicffonbach,  Bozonian.  Mr. 
Baker  Brown.  I>r  Marion  81108,  ProfcBsor  Simpeoo,  Mr, 
liryant.  Sir  Si>onccr  W'elLt.  and  Or.  Kmmett,  of  New 
York,  whose  clinical '  Treatise  on  Urinary  Fistulie  '  is  the 
most  valuable  record  with  which  I  am  acquainted. 

The  principal  features  connected  with  the  opeiaUons 
AS  mora  recently  practised,  and  which  have  led  to  th«r 
iucrvasing  hucccss,  arc  thus  ouumcratcd  by  Mr.  Jonathan 
Hutchinson.  Speaking  ckietty  of  vesical  tistiilsv— Ist,  the 
use  of  chloroform,  which  facilitates  tlie  difficult  stop  of 
the  dissection ;  2nd,  the  use  of  metal  sutures  instead  of 
silk ;  3rd,  the  avoidance  of  the  vesical  mucous  membrane, 
both  in  the  dissection  and  in  the  applicatjon  of  the  sutures; 
and  4th.  increased  attention  to  keeping  the  bladder 
empty  afterwards.  It  may  be  added,  that  metallic  ot 
wire  shields,  adjusted  over  the  line  of  union,  were  much 
rdiod  OD  a  few  yeant  since ;  but  thoy  are  now  generally 
discarded  in  favour  of  sutures  alona 

Vfmco-mginal  JiMula  may  bo  taken  as  the  type  of  the 
three  urinary  fistuK-,  relating  to  the  vagina  and  uterus. 
The  requisite  operation  consists  in  completely  paring;  the 


PI8KASE»  OF  THE  URETHB& 

edggs  of  the  va^siil  aspect  of  the  fistula,  and  thim 
uniting  tbeiii  by  nituve.  But  many  particulars  should 
be  obsoTTtid,  as  lending  matorially  to  the  kuccoss  of  tbis 
procedure ;  and  tlioy  arc  tersely  stated  in  the  following 
suromnry  by  Hutchinson,  which  I  can  endorse  by  my  owB 
experience  : — ITie  instruments  used  are  Hmall  tenotomy- 
liko  kntvcs.  forceps,  noodles,  and  iino  silver- wire.  Instru- 
inonu  for  carrying  tbo  wire  have  abo  been  devised ;  an 
Startin's  tubular  ncodlo  and  adjuster.  The  patient 
should  be  in  her  boat  state  of  health,  and  the  bowels 
haro  beOQ  well  cleared  out  Chloroform  having  been 
^ren,  the  woman  is  placed  cither  on  her  side  with 
tbo  knees  well  drawn  up.  or  in  tlie  usual  lithotomy 
position.  The  parts  being  tliorouglily  ex{>OHed  by  a 
duck-bill  specidum,  and  the  nates  being  held  widely 
apart  by  an  assistant ;  the  ojicrutor  procecdH  to  drag  the 
opening  us  low  down  as  possible,  with  a  view  to  facilitate 
the  paring  of  the  edges.  This  may  bo  accomplished 
sr  by  hooks,  blimt  or  sharp ;  by  means  of  a  metal 
"Butupe;  or  by  the  introduction  of  a  flexible  sound 
through  tbo  urethra,  which  is  brought  out  again  through 
the  fistula,  and  then  bent  backwards.  This  laltet  plan 
fiu-nishos  the  Surgeon  with  a  most  efticicut  hook,  and 
one  which  cannot  eiusily  slip.  In  paring  tho  edges,  it  is 
uocossaiy  thoroughly  to  denude  every  part ;  for  if  the 
smallest  portion  of  mucous  membrane  be  loft,  it  may 
prevent  union.  None  of  the  mucous  membrane  of  the 
bla<]der  must  bo  removed.  TIio  wound  should  present  a 
bevelled  oblique  lino,  slanting  from  a  large  vaginal 
opening  to  a  smaller  vesical  one.  llie  denudation  being 
complete  and  free,  sutures  are  nest  te  be  introduced. 
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Tixtt0  should  bo  patwd  obliquely  from  at  least  a  tbinl 
t^  an  inch  outside  the  odgo  of  the  indsioti.  They  must 
not  include  the  mucous  membnme  of  the  bladder.  The 
tightening;  and  tying  of  wire  sutures  may  be  acoompUsbod 
by  the  fingers,  but  moru  effectually  by  means  of  the 
deprciisor  as  used  in  tko  operation  for  recto-vaginal 
fistula.  Care  must  bo  taken  not  to  pull  them  too  tight, 
BO  as  to  evert  the  edge  of  the  vaginal  mucous  membrane. 

jl_/i!ec-treatmont  is  simple  :^ — The  gmall  double-curved 
silver  catheter  invented  by  Dr.  Sims,  or  an  ordinary 
gimi-elastic  one,  should  be  passed  and  rotuood  un- 
plugged ;  that  the  urine  shall  coutinuously  drain  out  of 
the  bladder.  This  sJtould  be  constantly  watched ;  and 
tho  instrument  clcamed  and  then  ro-Lotroduced  twice  a 
da}'.  Tho  patient  must  he  on  her  side  with  the  knaes 
drawn  up ;  and  her  general  health  be  well  sttstainod.  It 
is  of  the  utmost  consequence  to  prevent  the  action  of  the 
bowels  for  at  least  a  week ;  and  this  may  bo  accomplished 
by  administering  a  full  dose  of  opium  soon  after  tho 
operation,  and  maintaining  its  inHuenco  subsequently  by 
smaller  doses.  Dr.  Sims  lays  much  stiess  on  thb  poiDW 
as  an  element  of  success.  The  removal  of  the  suums 
prematurely  is  a  greater  evil  than  their  unnecessary 
continuance ;  they  should  certainly  not  be  withdrawn 
before  tho  ninth  or  tenth  day,  and  then  with  great 
caution.  But  with  every  care,  the  Surgeon  who  records 
his  failures  as  well  as  his  sucoessoa,  will  have  to  conlsM 
perhaps  an  advene  bftlanoe  in  the  results  of  ibtfl 
operation. 

I/'ivMro-tn^inoJ^Waismoroeaailycloaed  byasimilar 
procedure ;  but  unicm  takes  placo  less  londily,  owing  to 
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tne  iinnvoidablo  pressure  of  the  caUiotcr  on  Ui«  line  of 
union.  This  I  hAvo  cxporicucod  in  my  own  operations. 
It  is  better  tlioroforo  to  iu]opt  the  pructico  now  I  bolicro 
generally  pursued ;  that  of  withdrawing  the  urine 
occasiotuiUy,  by  gently  passing  a  catheter,  or  oven  to 
allow  micturition,  from  timo  to  time,  without  intor^ 
foronca  Scrupulous  cleanlinoss  should  of  course  bo 
obsorred. 

Vfjilco-uterine  fwtttla  is  that  condition  wherein  the 
fistulous  CHnmnnication  exists  between  the  bladder  and 
cervix  uteri.  Certain  modifications  in  tho  plan  of 
operation  tvill  be  required.  It  might  become  dosirablo 
to  obUtemto  tho  upper  port  of  the  vagina,  in  order  to 
connect  tho  utcrua  vith  tho  bladder;  tJius  allowing  tho 
meDstrual  fluid  to  pass  tJirough  this  organ,  but  preventing 
incontinence  of  uiina 

These  operative  procedincs  may  have  to  bo  repeated  a 
second,  or  third  time,  and  even  several  times,  in  tho 
same  case ;  partial  cIoHuro  only  being  effected  in  the  first 
instJmce,  and  afterwards  more  and  more  completely. 
Such  temponuy  failure,  however,  will  not  weary  tho 
perseverance  of  the  true  Surgeon,  nor  the  endurance  of 
the  patient,  who  is  too  glad  to  get  rid,  even  by  degrees,  of 
a  most  troublesome,  offensive,  and  socially  distreasing 
urinary  leakage  But,  it  not  tmfrequcntly  happens  that 
a  pin-hole  opening  only,  remains,  defying  any  plastic 
procedura  In  common  with  other  Suigoons,  I  have  had 
to  contend  with  this  difficult  residue  of  the  operation. 
\o  means  of  closing  tho  aperture  will,  I  believe,  prove 
effective  oscopt  the  introduction  of  a  rod-hot  wire,  or 
bettor, — the  galvaaio-wire  cautery. 
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CoNQESiTAi.  Malformations  of  the  Anus  axo 
Rectum, — Imperforate  Rectum,  as  a  congenital  malfor* 
matJon  or  deficiency,  may  exist  in  two  primary  condi> 
iUms :  tinporforute  anus ;  or,  the  anus  leading  into  a 
cul-do-soc,  imperforate  rectum.  The  former  condition — 
imperforate  anus — presents  five  varieties:  (1)  simply 
tnembnmouB  obstruction  of  the  anus;  (2)  with  partial 
or  complete  deficiency  of  the  rectum  ;  (3)  communicatioD 
with  the  neck  of  the  hhuUler  or  the  v-rethra,  in  the  male; 
(4)  commonication  with  the  va^na.  in  the  female;  (S) 
external  communication,  or  fistula.  The  latter  condition 
— imperforate  recHim— presents  two  TarietJes:  (1)  mem- 
branous obstructiort ;  (2)  partial  or  complete  deficiency 
of  the  rectum. 

Signa. — Vilien,  after  birth,  there  la  no  rvacwtiioa, 
during  the  fintt  tbirty>six  or  forty-eight  hours,  of  lbs 
usual  dark-coloured  meconium  fluid,  and  perhaps  nck- 
n«s8  co-existing,  the  medical  attendant  or  the  nune  is 
led  to  discover  that  the  antui  is  imperfoixUe ;  if  indeed 
this  deficiency  had  been  overlooked  at  the  time  of  iHRh. 
The  condition  of  the  rectum,  when  obstructed,  ts  almost 
sure  to  be  undiscovered  at  birth  ;  but  if  no  bulging  in 
the  fundament  bo  perceived  after  some  hours  haro 
elapsed — the  anus  being  imporforato — the  lower  end  of 
the  Ttctum  will  probably  be  deficient  also  (Fig.  73). 
ImperforaU  reetain  is  dtstjngiiishcd  by  the  prosonoe  of 
an  anal  cul-do-sae.  Tho  fiager  can  nometiines  bo  iUnn 
duc«d  into  this  SAC  to  tho  extent  of  its  depth — half  an 
inch  to  an  inch  and  a  half.  Those  varieties  of  imper^ 
forato  anus  in  which  a  communicfition  exists  with  tlu 
bladder,  tho  va^a,  or  esttsmally,  admit  of  I«m  dimi 
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leeognition  dtiring  lifo.  But  the  diBcharge  of  feculent 
fluid  thruiigh  the  urcllim,  the  vagina,  or  &n  extcnud 
fistuloiut  opening,  will  be  sovorally  diagnostic  of  thetie 
luairorniiLtions.  In  tbe  latter  state,  tlio  situation  of  the 
opening  variea  in  the  two  sexes.  In  the  male,  the 
fistulous  opening  mny  ha  in  the  perineum  just  behind 
tho  scrotum,  in  the  scrotal  raplit-,  or  anterior  to  Uio 
scrotum.  In  tho  femule,  it  occurs  in  the  perineum  closo 
to  the  vagina,  or  at  the  posterior  commissure  of  iho 
vtilva.  Id  both  sexes,  and  in  all  these  sitiutlions — 
vesical,  vaginal,  and  perineal — the  vent  is  insufficient, 


Fro.  i9.— IiDiidon  Hoap.  Hni..  A.  e.  7S.  Imporforato  tov*.  uid  hj^r- 
tmphiod  c<>c«yx  ;  in  k  child,  three  dkfi  tfter  liiith.  Mr.  McCartby  found 
that  tho  coccyx  MMhtd  DMrly  t»  Uio  «>-mi>li)'>t*  piihli;  tio  r«ni<iTe(I  a 
poiKon.  but  m  ther*  wm  no  af^MUWiM  of  Uu  raatuni,  oulutnmy  wm  p«r- 
formcd  in  tlic  left  inguln*!  rcglciii— tho  algmild  flmuv  of  tho  colon  tutLg 
opened.  Tho  child  Iiv#il  until  tliu  Kixt«<<nth  ility  titer  tint  aiifrtXJao, 
P.-U.  Dunliutiuii  uliawcil  tiiat  th*  notnm  tcrmiiiKUn  in  •  ciil-d»«ae 
bbove  the  r«cto-v«tioftt  fakiin,  and  UmkIom  out  of  MMh  (or  uj  aafB 
opentlun. 

and  dofiecation  more  or  less  difficult.  Hence,  consljpa^ 
tion  and  intestuial  dilatatioa  ensues,  csiwcialty  as  the 
fiijcefl  acquire  consistency,  and  sooner  or  later  life  becomes 
endangered. 


•Ma 
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All  ilio  foregoing  malformfttiona  seem  to  occur  moro 
■commonly  in  male  children  than  in  fcmalo.  Thus,  of 
100  cases  collected  by  Mr.  Curling,  68  wero  mftles  uul 
:}2  females.  But  of  100  ciiscs  recorded  by  M.  Houisson. 
53  vroro  females,  and  47  males.  So,  thorefore,  the 
liability  of  sex  is  doubtful. 

Tivatm^nt. — Operative  interferonco  is  ucccss&rr  or 
becomes  necessary  to  preserve  life,  in  consctiuonoe  of  the 
aoaI  or  rectal  obslrucUon  ;  or  to  remoro  a  wrctchod  and 
diAgiistiog  inBimity.  in  the  cuos  of  fistulous  commum- 
cation,  vesical  or  vaginal,  or  of  an  extonial  perimai 
opening.  The  principle  of  operation  is  to  remove  the 
obstruction  by  the  formation  of  an  anal  opening  in  the 
situation  of  tho  natural  anus^the  establuthtnent  of  an 
artjlicial  anus  in  tho  natural  nituatiou ;  or  by  the  enlai^ 
ment  of  ft  Kstidous  communication  at  some  distance  off; 
subatjtnto  procedures  being,  an  artificial  anus  in  the  left 
iliac  region  or  tho  led  lumbar  region,  rosiwctively,  by 
Ijttr^'s  or  AmuRsat's  operation  of  colotomy. 

Imjterforate  Anus,  as  a  simply  mtmbtxtnouM  obstruc- 
tion, may  be  e«sily  romeOled.  The  integument  over  the 
seat  of  the  termiQatioD  of  the  rectum  is  usually  so  tluu 
that  tlie  meconium  can  be  distinguished  by  tlie  dsfk- 
blue  or  black  colour  of  the  skin  ;  and  biUging  bcconus 
plainly  visible  when  the  child  cries.  A  central  crucial 
incision  should  bo  made  with  a  sharp-pointed  bistomy, 
and  the  four  angles  of  the  integument  excised.  The 
aperture  must  then  be  maintuned  by  tho  introduction 
of  an  oiled  tent  or  the  passage  of  a  bougie  daily, 
tho  nnus  is  fully  established,  which  seldom  rccjuiras  : 
than  a  week. 
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Deficiency  of  (A«  rectum,  coexisting  with  imperforato 
ROUS,  sboiild  bo  mtu)itg«d  on  tho  same  principle.  An 
incision  is  made  nt  tho  aile  of  the  anus,  exactly  in  the 
middle  line ;  and  then  the  diHsection  miuit  be  prolonged 
cautiously  towards  tho  coccyx,  extending  to  the  depth 
of  an  inch  and  a  quarter.  Tho  closed  termination  of  tlio 
bowel  may  ihiis  bo  reached,  or  in  tho  courso  of  a  few 
bouni  it  comes  into  view,  being  forced  down  by  tho 
infant's  crjing.  When  reached,  tho  bowel  must  be, 
opened  freely  with  tho  biHtouiy,  then  drawn  down  to 
tho  oxtomat  wound,  and  there  attached  by  sutures. 
After  thus  procedure,  the  same  precaution  iriU  bo  re- 
quiute  as  before,  in  order  to  see  that  the  aniiii  shall 
bccomo  permanently  eatablitthed ;  a  bougie  should  bo 
[wsscd  occasionally  for  several  weeks.  ■  In  the  event  of 
a  failure  to  reach  tho  bowel,  colotomy  must  bo  per- 
formed, in  the  left  iliac  region. 

ImjtcrfoTate  racdtm— tho  anus  opening  into  a  cul-de^ 
HOC — necessitatea  similar  operative  interference.  By 
dilating  the  ctd-de-sac  with  a  sponge-tent,  for  a  few 
hours,  the  Hoat  of  operation  is  rondoro^  more  perceptible. 
Then,  cm  introducing  the  finger  into  tho  anal  cul-de-sac, 
if  the  obstruction  is  membranous,  tho  lormiuation  of  the 
{Ustoudcd  roctum  can  bo  distinctly  felt  as  a  thin  septum 
under  tlie  point  of  the  ^ger.  This  may  bo  opened  by 
an  exploratory  pimctuio  with  a  grooved  needle  or  fino 
trocar,  and  if  meconium  fluid  or  gas  escape,  a  freo  aper- 
ture should  bo  made  with  a  sharp-pointed  bistoury.  If 
tho  diKtondod  end  of  the  bowel  cannot  be  fett,  tho  anal 
cul-de-sac  should  be  enlarged  by  an  incision,  carried 
towards  tho  coccyx,  so  as  to  divide  the  posterior  wall 
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of  the  Rac ;  and  bgatcIi  mndo  in  this  dtrectioD  to  the 
depth  of  an  inch  «nd  a  half  or  two  inches  front  the  anas. 
Having  opened  the  bowot,  above  tlio  occlusion,  tlie 
mucous  membrane  must  be  drawn  down  to  the  skin 
and  there  attached  with  autiuvs.  But  the  formation 
of  an  arttlicial  nnus,  in  this  condition  of  tmporfontion, 
may  bo  impracticable,  owing  to  tho  depth  of  the  bowel 
A  more  simple  method  of  operation — without  dilatation 
or  external  incision,  may,  however,  enable  tho  Surgeon 
to  reach  the  bowel  without  risk.  In  a  case  where  the 
anal  cul-de-sac  was  not  l&r^r  than  a  small  quiU,  I 
paused  a  director  down  to  the  extent  of  two  inches,  and 
dintinctly  felt  the  tense  drum-head  of  the  imperforate 
rectum ;  then,  sliding  a  tenotomy  knife  to  that  pointy  a 
slight  incision  downwards  and  backwards,  gave  vent  to 
the  meooniam  fluid.  Failing  to  reach  the  bowel,  further 
operation  should  bo  abandoned,  and  colotomy,  in  the  left 
iliac  region,  resorted  to ;  or  the  deeper  the  imperforation, 
lumbar  colotomy  will  be  here  more  judicious,  in  order 
to  be  thus  mora  certainly  free  of  the  occluded  portion  oS 
rectum. 

It^dtd  eommunieationa  with  the  bladder,  vagina,  or 
perineum — co-existing  with  imperforate  anus — may  re- 
quire o])cmtivo  interference,  eventually,  to  preserve  Ui!p^ 
as  coDstJpaticai  and  iutc«tinal  dilatation  supervene  ;  and 
in  any  such  case,  inu.TfcTcnco  will  be  justifiable  to  m- 
licTo  and  render  tolerable  the  otherwise  wretched  uato 
of  existence: 

In  the  case  of  a  commimication  with  the  blatider.  the 
opening  is  situated  at  the  neck  of  the  bladder,  or  more 
commonly  at  the  anterior  part  of  tho  prostatic  portioD  of 


DISEASES  OF  TUB  URBTURA. 


4JX 


^ 


aiothra;  it  ia  not  iifiunlly  direct,  biit  fhrougli  the 
mediinn  of  a  narrow  channel,  and  is  always  small  and 
iniiuflicient.  But  the  urvlhrol  apcrturo  appears  to  be 
«su*lly  of  a  valvular  character,  so  that,  although  fiecea 
can  pQHR  into  llio  urinary  codaI,  the  urino  h  imnble  to 
enter  the  rectum.  The  same  operation  should  be  per- 
formed AS  in  tho  condition  of  imperforate  anoa  coupled 
with  deficiency  of  the  rectum.  Amussat,  in  183i>,  Hmt 
proposed  that  the  end  of  the  bowel  should  bo  brought 
down  and  secured  to  the  integumental  wound  at  tho  site 
of  tho  anus ;  a  proceeding  much  advocated  by  DieHen- 
bacb.  A  passage  lined  with  mucous  membrane  is  thtm 
made  for  tho  escape  of  the  fHices,  and  the  liability  of 
feculent  cxtrava«ition  averted,  and  its  consecjuenoes. 
difluso  cellulitis  and  poritoiuti&  Colotomy  muHt  be  had 
recourxe  to,  when  tJie  bowel  is  seated  at  a  depth  beyond 
on  inch  and  a  luilf  to  two  inches. 

Reot«l  communicaUon  with  tlie  vagina,  or  a  fistulous 
opening  in  the  pmiMur^  may  be  remedied  by  either  of 
two  opemtivo  procedures — enlargement  of  tho  original 
outlets  or  the  formation  of  a  new  anus  at  the  natunil 
site,  and  closure  of  the  abnonnal  anus. 

Reclo-rnj/inaf  communication  has  been  cured  in  both 
ways.  Enlargement  of  the  original  outlet,  first  suggested 
by  Vicq-d'Azyr,  is  effected  by  division  of  the  posterior 
wall  of  the  vagina  and  tho  porinoum  as  far  as  the  coccyx, 
and  rettuuing  a  canula  in  the  bowel.  A  similar  opera- 
lion  was  performed  by  Dr.  liarton.  of  Phihidelphia,  and 
imother  by  Dr.  Parish,  of  the  aarae  city.  In  one  case, 
the  infant  was  aged  -  nine  montlts ;  in  the  other,  iifleen 
months.    To  establish  ft  now  possi^  at  the  natural  site. 
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a  curved  director  or  sound  should  bo  piLtsed  tbrongli  th« 
vuginol  opciimg  into  tho  bowel,  with  its  point  directed 
to  the  ftito  of  the  anun :  this  is  then  cut  upon  in  tbe 
middle  line,  the  incision  being  carried  backwards  toward 
the  coccyx.  A  iree  opening  having  thus  been  nude  in 
the  bowel,  it  is  brought  down  and  secured  by  sutures  to 
the  maif^  of  the  Integumental  wound.  Dilatation  must 
subHoquonlly  bo  maintained.  Closure  of  the  abnormal 
communication  with  the  vagina  may  take  place  spon- 
taneously ;  as  in  a  case  operated  on  by  Dr.  Sharpless,  of 
Philadelphia,  where  the  opening  closed  two  months  after 
the  substitution  of  the  operation-anus.  Generally,  it  will 
bo  necessary  to  assist  contraction  and  closure  by  touching 
the  edges  with  the  actual  cautery  ;  or,  If  tho  opening  bo 
large,  the  edges  must  be  pare<l  and  brought  together  by 
sutures.  After  either  procedure,  the  bowels  should  bo 
kept  at  rest  by  opiates,  for  several  days,  untU  closure  ha.^ 
taken  place. 

^clo-perineal  communication,  as  tho  third  variety  of 
imperforate  anus,  ha&  also  been  treated  successfully  by 
both  modes  of  uporatioo.  Enlargement  of  the  original 
outlet  is  performed  by  an  inciaon  towards  the  ooocyx. 
and  the  application  of  suturesi  The  results  of  this  pro- 
cedure  were  quite  satisfactory  in  two  cases  operated  on 
by  M.  Uoyraud:  one  a  male  infant,  six  months  olit  in 
whom,  at  the  ago  of  sixteen  years,  defsccatioD  was  free 
and  tho  power  of  retention  complete,  even  when  the 
motions  were  lax ;  tho  other  a  fcuudo,  aged  eloruD 
montlu.  Equally  satisfaciury  results  havu  been  obtalm'd 
by  !tlr.  Oowlland  and  by  Mr  Curling,  in  a  male  and  a 
female  infant  respectively,    llio  fonnation  of  a  new  anus 
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at  the  DAtural  site  has  proved  successfat  in  the  h&nda  of 
M,  Guillon  iind  others.  But  enlargement  of  the  original 
outlet  will  be  proferablo  in  all  cases  vhere  the  opening 
is  sufiicicnlly  near  the  Bito  of  tho  natural  anus ;  this  is 
goDCrally  the  condition  iu  the  fomalo,  and  sometimes  in 
the  male.  When,  however,  tho  opening  is  situated 
beneath  the  penie,  or  in  the  scrotal  raph^,  tho  other 
operative  procedure  must  be  r&sorted  to. 

Tho  general  n'sult  of  unrelieved  and  long-continued 
rectal  obstruction  is  well  shown  in  a  cose  of  imperforate 
anii3  with  tho  recto-vaginal  fistula,  operated  on  by 
Mr.  LajxG ;  the  child  being  four  and  a  Imlf  years  old. 
The  bowel  was  opened  at  the  anus,  and  the  septum 
between  the  two  apertures  van  divided.  Death  ensued 
in  twenty-tliree  days.  The  continual  strain  upon  tho 
rectum  hod  jtroduced  distension  to  a  .size  almost  in- 
credible ;  the  rectum  and  sigmoid  Hexure  of  the  colon 
formed  an  immense  reservoir  cupablo  of  holding  five 
pints  of  fluid,  which  occupied  the  pelvis,  the  hypogastric, 
both  iliac,  and  part  of  the  umbilical  regions,  displacing 
the  viscera  upwards  and  diminishing  the  cavity  of  tho 
thorax. 


CHAFTEU  VI. 

,  inUXABT  DKBASES :  DEPOSITS,  ASD  CAtCtXt 

UlwsAEY  discuses  nre  best  introduced  by  obsorving  th«" 
characters  and  coin]Kisit]on  of  the  urine  in  bealtb,  a* 
the  repretientative  and  oxponeot  of  blood-coDditions  in 
healtb. 

HEALTHl'   UMSK. 

Phyiioai  Cltaraders. — A  fluid,  clear,  of  a  bright  ombor 
colour,  peculiar  arocuatic  odottr,  and  specific  gravity  or 
weight,  varying  from  1015  lo  1'025,  or  perhaps  lOSO.tlie 
aventgo  Ixiing  1020;  tb<t  quantity  secrotod  varying  &om 
40  to  J>0,  or  bom  30  to  80,  Huid  oODOes  in  tweoty-four 
hours,  tho  ATorogo  being  about  52  ouncos.  Slightly  acid. 
except  after  food,  wLcn  it  becomes  neutral  or  aUulinn, 
during  digestion  in  tbe  stomncb — chymiGcatioD. 

Chemical  ComjwuUion  o-  Constittttntt — fjuatUatiir 
und  quantitatitv, —  Mean  or  arorago  in  twenty-four 
hours,  for  tho  adult  mole : — 

TmbM. 

UWft 51240 

Uricucid 8-56 

Phosphoric  noid       ....    48-&0 
Oxalic  acid 142 
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Total 


Brough 
Sulphuric  acic 
Hippuric  acid 
Chlorine 

t  forv 

card 

Onlni. 

67118 
3M1 

34-50 
12676 

Extractives* 

15400 

Soda 
Potash    . 

125-37 
58-21 

Ammonia 

8-58 

Lime 

Magnesia 

Iron 

Mucus  (advent 

itioui 

0 

3-55 

3-09 
undetermined 
7-00 

Solids    . 
.Water   . 

1123-35^: 

'  mcasnze. 

In  estimating  the  quantity  of  any  urinary  constituent 
excreted  in  twenty-four  hours,  the  weight  of  the  body 
and  [ictivity  of  the  functions  must  both  be  compared 
therewith.  Thus,  the  excretion  of  only  150  grains  of 
urea,  in  a  person  whose  weight  is  80  lbs.,  would  be  a 
healthy  proportion ;  but  if  the  weight  be  170  lbs.,  that 
quantity  would  be  very  disproportionate,  and  indicate  a 
diseased  condition  of  serious  or  fatal  consequence. 

The  physiological  or^in  of  the  urinary  constituents  is 
represented  in  the  following  tabular  view,  taken  bom  Dr. 
Golding  Bird's  well-known  workf 

*  E.g.,  orefttfiie  tad.  emttiabie,  md  oohnirtDg  nutten. 
'|-«UriiimT7Depcidta,"8ta.    Edited  t?  Di.  Birkett, 
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1.    Organic  Product*. 


Ist.  Ingredients  characteristic  of 
tlio  secretion  produced  by  the  de- 
htnictive  atuimilation  of  tissues,  and- 
Aoparated  from  the  blood  by  the 
kidneya 

2nd.  Ingredients  developed  princi- 
pally frnm  the  food  during  the  pro-- 
ceas  of  assimilation. 


'Pro*,  uric 
crcfttinc,  crcati- 
nino,  colouring 
ftod     odorous 

.  principles. 
In    addilioD    to 
tho  ftboTo,  bip- 
puric  acid,  lactic 
add;  accidental 

.constitueDts. 


2.    Inorganic  Products. 


3rd.  Saline  coinbtoatiouH  separated 
from  the  blood,  and  derived  from  the 
food. 


4lb.     Saline    combinations 


Sulphates,  phos- 
phates, chlondo 
of  sodium,  and 
all  soluble  salt-t 
taken  with  Lite 
food,  and  ofUin 
underling  de- 
compo»tion    in 

the  S^'StODL 


chiefly  1  „  ,  . 
generated  during  the  process  of  de-  fn^^^**" 
atnicUve  assimilaUon.  i  Hiosphatea. 

3l    Jngvedient*  derived  from  the  Vrinary  Paaaagei.\ 

5th.  Mueus  of  the  bladder. 
6th.  Ikbria  of  epithelium. 
7th.  PhosphalA  of  lime. 
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Morhid  conditUma  tti  tho  uriue  ore — oither  increased 
or  dimioishod  proportions  of  its  normal  eonstituenta, 
or  nov  adrcotitioufl  iugrodients,  those,  perhaps,  of 
most  practtcfti  ii&portauco  boing  nugar,  albumen,  and 
bUo. 

The  urinary  bladder  can  well  tolorato  the  normal 
nrinary  constitucnW.  i.«.  healthy  urine,  which  only 
sufficiently  irritaloa  that  organ  to  suggest,  from  time  to 
time,  the  evacuation  of  itn  contents,  as  the  temporary 
toceptftcio  of  this  cxctoUon.  But  if  cither  of  the  many 
constituents  ftdvcrtod  to  bo  secreted  in  oxuess,  or  if  some 
new  one  bo  present,  the  bladder  at  once  rejects  the  un- 
ticcustomed  urine,  the  functional  condition  of  excitement 
— irrit&bility  of  the  bladder,  with,  therefore,  too  frequent 
and  painfully  urgent  micturition,  \a  induced. 

Jlorbid  conditiomi  of  the  iirtno  arc,  in  oommoQ  witb 
its  healltiy  conditions,  immodintely  referable  to  corre* 
uponding  caUHativo  conditionit  of  the  blvod ;  but  iJicir 
patliological  origin — lilte  tho  phj'siolof^ca]  origin — 
within  the  body  ir  remot«. 

Morbid  Conditions  op  the  Blood. — In  liealth,  tho 
composition  of  the  blood  is  over  changing,  by  the  addU 
tion  of  new  matter,  received  through  the  process  of 
digestion, — the  primary  asHimilation  of  food,  and  as 
effete  matter  or  waste  of  the  textures,  through  their 
destruction  in  the  course  of  nutrition, — secondary  assi- 
milation ;  and,  furthermore,  ever  changing,  by  the  ab- 
stracUun  of  old,  eSete  matter, — or  excretion  through  the 
kidneys,  skin,  liver,  and  other  excreting  and  secreting 
oigans. 

So  likewise,  in  various  di«ea»t»,  the  composition  of  tho 
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btood  is  oror  changiDg.  by  Uie  addition  of  aew  Bkortiid 

matuir,  Uirough  primarj  woj-aiwimilittion,  or  Mcondaiy 
niaf-aBBimitation,  or  by  tlie  oo-operation  of  both  them 
perversions, — the  fomier  representing  that  t^  digestioD, 
tho  latter  tliat  of  milrition ;  and,  furtbormoro.  ever 
changing,  by  the  non-abstraction  or  retention  of  morbid 
matter, — mo^-excretion  through  the  kidneys,  ekin,  Urer, 
and  other  excreting  and  secreting  organs. 

Those  various  internal  sources  of  blood-disease  may  bo 
horo  Wiofly  traced,  although  not  always  attended  with 
morbid  conditions  of  urine. 

(1)  ilat-astnmilaiion  (a)  in  Xutrition. — This  source 
of  blood-disease  was  tirst  investigated  by  Front,*  and 
aftorwards,  pbj-siologically,  by  Liobig,f  who  dasignated 
the  destructive  stage  of  nutrition  '  destructive  metamor- 
{dioeis '  of  tissues.  Prout  was  inclined  to  believe  that  in 
all  cas«s  of  sooundory  mal-nssimiUtion,  the  /ormaHrr 
and  Uttlractive  stages  of  this  process  aro  both  perverted 
in  a  gK«t«r  or  less  degree 

The  various  kinds  of  texturea,  aa  chemically  diatio' 
guished — the  albuminous,  the  golatinous,  the  oleaginous 
— ^may  severally  generate  morbid  conditions  of  the 
blood,  by  their  deatructiiK  metamorphosis  in  socoudary 
malHiasimilation. 

HAic  Aeid  (fJ„H^S,0^). — Albuminous  tissues  under^ 
deoompositioa  into  Uthio  acid,  rathor  than  Uthata  of 
ammonia ;  and  the  blood  being  thence  surcharged  with 
this  acid,  represents  the  "gouty  dintho^sis." 

Urea  (CjU^NjOf),  in  like  manner,  resulting  from  tho 

■  ■■  Nktan  and  Tmtmeiit  vt  Stovikd)  ud  IUmI  IHtMMa," 
t  •■  AnisiU  CtKODiBtf?."    TnuulMod  by  Grqtarf. 
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nonaal  dostructivo  uiotAtuurphotsIs  of  highly  tutrogenous 
[issue — Aj.,  muflcle — may  possibly  be  produced  In  escosB, 
by  such  tratuifonnation  taking  place  too  rapidly  for  ex- 
cretion, by  the  urine,  to  eUminate  it  proportiooutcly ; 
or,  again,  the  excess  may  possibly  arise  from  uric  acid  by 
its  oxidation,  as  luea  can  bo  thus  formed  nxUlicially. 

Pltosphoric  Acid  (POj). — Textures  abounding  in  phos- 
phoric acid,  ift,  tho  brain  and  iicn-ous  system,  by  their 
dostructivo  motumorphosis  iu  aa  ovor-activo  degree, 
induce  tho  "phosphoric  diathesis."  Tho  blood  is  sur< 
charged  with  tliis  acid,  in  combination  with  alkaline  and 
earthy  bases ;  forming,  icspeetivcly.  pho»phat«8  of  soda, 
aad  thoiye  of  lime  and  magnesia.  The  deposUion  of  the 
tatUr  in  tho  urine,  tho  only  phosphates  over  deixmttd, 
does  no(  represent  their  total  amount,  but  only  tlio 
idkidcsconce  of  the  urine,  as  explained  under  "phosphatic 
urine"  One  general  law  appears  to  govern  theevulution 
of  phosphoric  acid  and  the  formation  of  phosphates :  they 
always  follow  nervous  exhaustion,  particularly  that  re- 
stdting  from  over-brain-work.  Of  this  source,  tn-o  oxccllont 
exampl«a  ore  given  by  Uolding  Bird,  ia  the  work  n;f<;rrod 
to.  One  was  the  cose  of  a  well<known  clergyman,  who 
Jed  a  comparatively  inactive  lifo  during  tho  week,  but 
who  undertook  Uio  arduous  duty  of  throe  services  every 
Sunday.  This  gentleiaoB  was  a  toll  thin  j>orson,  of  dark 
complexion,  lustrous  eyes,  and  almottt  phtliisical  aspect. 
Ho  was  tho  subject  of  constant  d^-spepsia.  Tho  urine 
passed  on  Saturday  ovouiog,  as  well  as  on  Sunday 
moming.  although  tcpoat^jdly  examined,  was  healthy, 
except  in  depositing  unites,  and  being  of  high  s{*ooitic 
gravity.    Before  his  Sunday  duties  were  completed  ho 
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almost  invariably  oxperienoed  extreme  fAtigae,  and  % 
pftinful  nching  sonsatioa  across  the  loins,  in  addition  to 
thg  flKtulcQco  und  epigastric  luiooKinoR!!  under  which  be 
eoUBtanUy  laboured.  Tho  urine  voided  before  retiring 
to  rest  alter  the  severe  duties  of  the  day,  was  almost  i 
stontly  of  a  deep  amber  hue,  high  specific  gravity,  i 
deposited  the  triple  phosphates  in  abund&nice.  The 
urino  of  Monday  would  contain  less  of  this  salt,  whidi 
gonarally  disappourcd  ou  the  following  day,  and  once 
more  roappearod  on  tho  following  Sunday  evening.  This 
stato  of  things  was  observed  for  several  weeks,  and  it 
ultimately  disappoAred  on  the  patient  relaxing  from  bis 
dutioR,  and  enjoying  the  amusement  of  travelling  for  a 
few  yrecka. 

Qzaiie  Aeitl  (UO,C,0^. — The  gelatinous  textures  may 
poiisibly,  according  to  l*rout,  by  their  destructive  mela- 
morphosifi.  be  oonvortod  into  oxalic  acid,  which,  entering 
the  blood,  represent*  tho  **  oxalic  acid  diatbcaa." 
lioncke's  original  observations  tend  to  establish,  among 
other  coQcluxions,  tbo  incroascd  production  of  oxalic 
acid  from  an  impeded  moUmorphoois,  in  the  coDVenion 
of  oxalic  acid  by  oxidation  into  carbonio  aod.  (See 
Oxoluria.) 

Su/p/mric  acid  (HO,SOJ,  derived  chiefly  from  the 
oxidation  of  tho  sulphur  in  tJio  dostmctive  metamoi^ 
phesis  of  tho  olbimiiaous  tissues,  will,  thereforo,  be  pro- 
duced in  excess  by  their  too  rapid  and  abundaot 
transformation  in  this  stage  of  Becondary  asumilatkn. 
'ilio  oxidation  of  cystine  and  taurine  is  another  probable 
Aouroa 

Jlipptme  <uid  (HO.OmUMOJ.  a  highly  corboDaoeous 
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ftcid,  mny,  perbaps,  bo  produccxl  in  excess  by  tho  dcstnic- 
tivo  motamorphosis  of  nitrogoaous  tiasua 

Laciie  acid  (HO.C^HjOj),  in  I'xcess,  may  also  have  a 
similar  origin ;  muscular  ti»suo  ever^'whon)  aboundinrr  in 
lactio  acid. 

ClUoride  of  sodium  (XaCl)  and  chloride  of  potassium 
(KCl),  in  exoess,  are,  perhaps,  produced  by  tho  destruc« 
tive  transformation  of  the  tissues  in  g;onoral. 

Sugar  of  the  grnpo — glucoso  (<'i3H|..0i.,)  in  tho  Wood 
— «nd  thence  tho  origin  of  diabeUs  mellitus,  may  pos- 
sibly proceed  irom  the  gelatinous  textures  (Prout) ;  but 
the  lirer-origin  of  the  glucose  from  gluoogen,  as  shown 
by  Claude  Bernard,  ts  now  the  generally  admitted 
source. 

(6)  In  theproceaa  of  Digestion,  porvorsions  of  primary 
assimilation  generate  morbid  conditions  of  the  blood. 
similar  to  those  which  emanato  from  per%'ersions  in  tho 
course  of  nutrition. 

The  perversions  in  question  are  referred  by  IV>ut 
to  the  stomach,  the  duodenum,  and  the  chyliferous 
system. 

Lithic  acid  may  bu  a  product  of  tho  imperfect  diges- 
tion of  albuiiiiouus  food  in  tho  stomach.  Hal-assimihi- 
tion  in  tho  duodenum  generally  rosults  from  that  in  tho 
stomach,  and  that  which  takes  place  in  tho  chyliferouit 
system  of  Teescls  may  fotm  tho  psoudo-albuminoua 
matter  of  scrofula. 

Urea. — An  excess  of  nitrogenovw  food  will  probably 
produce  excess  in  the  blood ;  a  considerable  increase 
taking  place  in  tlio  urine  after  such  food. 

From  this  triple  sourco  tho  blood  becomes  contaminated. 
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imlc«a  the  product  of  mal-Assimilntion  in  tbo  storoadi 
and  duodenum  is  ovaoiintcd  as  fn'Cid.  ill-digveUxl  food. 

Plivsiihalfs. — An  cxw«i  of  phosphates  in  the  blood  w3! 
rcsiUt  from  tin  imduo  proportion  of  food  containing  tbenL 
A  vegetable  diet  has  this  eftect,  of  which  the  exporimcnul 
obsorratJoiui  of  Dr.  Bence  Jones'*  afTord  aniplo  proof. 
Alkalies,  taken  continuously,  favour  the  productioD  of 
phosphal«s,  by  supplying  the  base  irith  which  phoepborie 
acid  may  combina 

Oxalic  acid  is  occasionally  introduced  by  pwticiilita 
kinds  of  food — e^.,  common  rhubarb,  Mirel,  etc;  i^^| 
then,  if  hard  water,  which  ooDtiuns  tim«,  be  drunk, 
oxaUt«  of  lime  ia  formed  in  the  blood.  But  this  ncid  ii 
more  frequently  geuorated  by  mal-assimilation  of  sso 
charine  matters  during  tho  digestive  process,  as  was 
first  suggested  by  Prout  Bcneke's  obeervaticms  would 
include  azodsod  articles  of  food  as  the  chief  soiiroe  of 
osalic  acid;  an  excess  of  these  constituents  retarding  tJbcir 
metamorphoAJs  by  oxidaticm,  which  converts  oxalio  add 
into  carbonic  acid,  in  tho  dcstnictive  changes  of  the 
textures.    (Soo  Oxaluria.) 

StUpfiurie  acid,  partly  derived  from  the  sulpfaatOB  of 
the  food,  whether  vogctablo  w  nnimal,  and  from  the 
oxidation  of  sulphur  in  its  course  through  the  body,  nay 
introduce  or  produce  nn  excess,  when  either  mode  of 
food-urigin  is  iucnosod  beyond  the  rcquiroments  of  the 
^stom. 

Jlipjmric  acid,  in  excess,  may  arise  from  food  itself  too 
rich  in  carbon.  i.f.,  vogotablo,  as  compar&d  with  animal 
food.    Medicines  containing  benzoic  add  have  a  similar 

■  »  Anifflkl  CWMbb7,~  (tb 
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eflect,  tills  Acid  being  coorcrtod  into  Itippuric  acid  during 
its  ptLssago  throug}k  iho  sj'sum. 

Lactic  acid,  in  excess,  mny  nliio  hare  a  food  origin  ; 
jBUgar.  or  emylacoous  mutlors,  Ly  their  decomposition, 
producing  lactic  acid,  and  curtain  sour  kinds  of  food,  an 
sour  loUk,  or  CAbbag*^  having  already  uudorgone  such 
decomposition. 

Chloridee  of  sodium  and  potn&sium  are  introduced  in 
excess,  by  articks  of  food  abounding  in  these  salts,  e.g., 
salted  provisions. 

Sugar. — Prout  first  suggested  the  posability  of  sugar 
.boiag  a  product  of    the    primary  nut^a8si^lilHtion   of 

infccous  matters,  and  thcuce  the  origin  of  diabetcn 
mellitus.  It  is  woU  known  that  starch  and  gum  are 
converted  into  sugar  by  the  action  of  a^^ds,  and  c-quulty 
indisjiutablo  that  the  stomach  is  prone  to  acidity  in 
diabetes — a  clinical  fact  which  accords  with  tlio  view 
ftdviinced  by  tho  authority  referred  to.  But  the  actual 
production  of  sugar  during  digestion  in  diabetes  was 
established  by  51'Gregor.* 

Claude  Bernard  has  since  apparently  demonstrated 
the  constant  production  of  .lugar.  alike  from  azotised  and 
iwazotised  matters,  by  the  Uver,  in  liealth,  and  tliereforu 
the  probability  that  this  organ  Li  at  least  one  source  of 
sugar  in  diabetes,  by  over-activity  of  its  function,  in 
respect  of  sugar-production. 

Certain  it  is  that  sugar  abounds  in  the  blood  of 
diabetic  patients,  as  shown  by  the  analyses  of  MaitUntl 
and  AmbrosianL 

Okaginout  matUrt  are  probably  generated  freely  by 


primary  mal-assimilalion  in  persons  who  have  a  marked 
tendency  to  obesity,  and  thence  the  blood  becomes 
surcharged  «-ith  fat.  This  excess  not  bmng  reliered  by 
secondary  assimilation,  it  accumulatea  in  the  body. 
encompassing  and  invading  the  textures  intecsUliBlly, 
and,  in  the  process  of  nutrition,  usurping  and  occupying 
the  place  of  their  proper  structural  elements,  it  become* 
apparently  ono  mode  of  fatly  dcgcncmtioo — by  tlio 
substitution  of  fat ;  yet  tho  blood  renuins  surcharged 
from  its  original  sourco  of  continued  production. 

All  the  foregoing  conditions  of  urine  have  reference  to 
-  those  Itlood-diiiouscs  which  result  either  from  porrenioos 
of  nutiitjon,  or  of  tho  functions  of  tho  digestive  o: 
or  from  both ;  and  which  manifcjtt  themselves  by 
morbid  states  of  the  urinary  excretion,  they  being 
their  turn  signs  of  tho  existing  blood-disease.  The 
kidneys  are  merely  tho  channels  through  which  the 
noxious  matter,  whatever  it  bo,  is  excretod  from  the 
blood. 

(2)  Mal-txerttion  (a)  tlirougk  Kidnrya. — The  kidneys 
are  liable  to  undergo  certain  structural  changes,  whereby 
some  one  or  more  of  tho  urinary  constituents  ordioarily 
excTOted  is  retained  in  tho  blood,  and  thus  adding  a 
noxious  matter  thereto,  gives  rise  to  ita  own  pecnliar 
blood-disea.se.  In  any  such  case  the  morbid  state  of  the 
urinary  excretion  is  the  sign  of  tliat  structural  change 
which  tbo  kidneys  aro  imdergoiog  or  have  already  undcr- 
gtme.  These  organs,  and  the  blood-disease  induced, 
naod  in  the  relation  of  cause  and  effect;  white  the 
peculiar  state  of  the  nrine  is  tlie  sign  of  the  particular 
cause  in  operation.    I  allude  chiefly  to  coogostion  of  the 
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kidneys  causing  Hiipitression  of  uHdo,  and  to  tbeir  fatty 
op  granular  rlogeiiomtion  —  Bright's  disciiHO,  as  origin- 
ating a  certain  blood-disoaso  by  tJio  roloiition  of  urea  and 
excretion  of  albumen  ;  thoronal  diseaHO  being  manifested 
hy  corresponding  changes  in  the  urine  secreted' — viz.,  tho 
ubsonco  or  diminiHhed  proporl.ion  of  urea  and  water,  and 
llio  presence  of  albumen  in  variable  quantity. 

All  these  urinary  changea  are  reflecte<l  in  the  blood. 
Analpis  diacovem  a  largo  accumuUtion  of  water — 
tending  to  dropsical  cffiisions,  the  retention  of  urea,  and 
a  diminished  proportion  of  albumen,  together  with  a 
rapid  decrease  of  the  red  particles  of  the  blood.  "  I  am 
acquainted,"  writes  Sir  Robert  Christjson,  "  with  nu 
natural  disease,  at  least  of  a  chronic  nature,  which  ho 
closely  approaches  hremorrhage  in  its  power  of  im- 
poverishing the  red  particles  of  the  blood." 

No  other  vety  marked  changes  occur.  Subjoined  are 
tho  results  of  Fratu:  Simon's  observations  as  quoted  by 
I>r.  Owen  Bees.* 

Wfttw.  ltloo.1  FIMns^  CurpuMUx.  SulMi  of  8«rum. 
HMlth    .     .     .     77fi7  »-a  13;-1  «3*4 

AltiiunionrU    .    eOS-3  3-»  133-9  M<  (1] 

8S»-a  «-i  7W  iittn 

(1)  A  man  aged  55. — First  stage  of  granulation, 
anasarca :  urea  in  blood. 

(2)  A  man  aged  44. — Fint  etago.  more  advanced  than 
(1),  aoaaaiea,  pneumonia :  ure«  in  blood. 

(.*)>  A  man  aged  23. — Advanced  gnnulation,  after 
scarlatina. 

of  Uu  KUnay,  conocated  with 


*  "Notur*  •nil  Tn«tnianto(  DL 
Albimilnou*  L'rin«,  Morbiu  BtigbttL' 
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(6)  Sifin-Bxcreiion. — Tuming  to  (Ahar  excrotioos — 
considered  with  regard  to  tho  etiology  of  blood-dtBaases 
— tho  stveat,  bein^  complementary  to  the  excreticm  of 
urine,  comes  next  in  order.  While,  faoworer,  much  is 
known  respecting  tho  structure  and  functions  of  tho 
sudoriparous  glituds.  chiefly  by  tho  rcscArchi<fi  of  I'ur- 
kinje.  Brusohct.  itiid  Rouiiscl  do  ^'auzcmc,  Uttle  can  be 
said  specially  respecting  this  glandular  system  in  its 
causative  i«lation  to  morbid  condilioua  of  tho  blood. 
thus  affording  nuother  jir.wf,  if  nmr*  be  necc-seMuy,  of  the 
incompetency  of  I'hysiulojfy  U>  prodeWrniino  anything  in 
Pathology.  Tho  latter  must  bo  founded  on  independent 
observation  ;  and  in  rcspoct  of  tho  sudoriparous  glands, 
their  pathology  has  not  yet  boon  soparately  investigated. 
Arrcft  of  the  function  of  these  glands — chocked  petspiia- 
tjon — hafl  hitherto  been  observed  only  in  connecdoa 
with  febrile  diseases ;  "  but,"  remarks  Sir  Erasmas 
Wilson.*  "  it  is  probable  that  the  ptrspiratorr  secretion, 
like  that  of  other  ecceming  glands,  may  be  diminiiiliod 
and  checked,  as  a  con.M»)iie»ce  of  inflammator)'  disorder 
of  tho  sudoriparous  glands  themsclveti,  independently  of 
the  rest  of  tho  organism.  Diyness  of  the  skin,  occa- 
sionally met  with,  is  owing  to  the  absence  of  secretioa 
by  the  sobiparous  or  sebaceous  glaud&" 

Arrest  of  tho  perspiratory  socrction  must  obvioudy 
induce  some  morbid  condition  of  thu  blood,  by  reten- 
tion of  the  ejayrenieniitious  matters  which  should  be 
eliminated.  Rheumatism  is  usually  attributed  to  this 
cause,  under  tho  influence  of  exposure  to  wet  and  cold- 

Tbe  perspiratory  secretion  of  cortaJn  parts  of  the  body 

*  ■•  DiMMM  M  Vkt  Skfa,"  ad.  4. 
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r.g..  the  lucilloj  and  feet— is  appurcnUy  specially  oxcrc- 
nientitioits ;  and  tlie  suddon  suppression  of  rank  sweat 
therefrom  has  bcun  fuUowcd  by  typhoid  symptoms  of 
the  worst  character,  obviously  due  to  retention  of 
poUonous  matter  in  the  blood. 

Certain  cousUtuonts  of  the  urine  and  bile — e.g.,  lithic 
acid  Aud  bilin  respectively — may  be  detected  in  the 
perspiration  occasionally,  and  then  the  blood  is  assuredly 
j>oisoQed.  Besides,  however,  botng  wjnp[f>neRla,ry  to 
other  excreting  organs,  it  would  Hp^car  that  the  skiu, 
in  common  with  all  such  organs,  eliminates  numy  oOtef 
matters,  which  are  either  of  a  poisonous  nature,  or,  if 
innocent,  have  accumulated  in  excess ;  and  which,  iu 
either  cose,  had  been  taken  into  the  circulation.  The 
following  siibslancos  havo  been  dotectod  in  the  sweat : 
Quinine,  sulphur,  mercury,  iodine,  iodide  of  tx)t«aaiiun, 
ossufictida,  garlic,  satl'ron,  uUvo  oil.  rhubarb,  iodigo^ 
PruHwan  blue,  and  copper*  Suppressed  elimination  of 
these  matters  will  cause  morbid  conditiotis  of  tho  blood, 
severally  vaiying  in  importance  with  tho  particular 
matter  retained.  Tho  perspiration  has  been  known  to 
undergo  certain  incxpUcablo  alterations  of  e<^U/r,  be- 
coming blue,  green,  saHrou,  yellow,  ruby,  or  black  \  aud 
unless  such  changes  are  due  to  colouring  mattere  only, 
they  bespeak  some  more  serious  perversions  of  excretion, 
which,  if  chocked,  will  inevitably  ho  roflcotod  in  thi} 
blood.  > 

Tho  sweat  sometimes  boootnes  altorod  in  anotJier 
bcuse.     Im>u>iul  of  being  excmaooUtioUB,  it  may  carry 

*  "G<«n»1  PftUiolncr-"  ^^<*'>'*  1>-  1137.— "S1«iimd(«o1  Pby>Iolag>- wid 
Tlicrft|HiuUv*,"  B»uia2^'°"i  P-  *^ 
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ofTsomo  ouc  or  more  of  iho  I'SftntuU  conatjtnents  of  the 
blood,  which  is  thuK  robbed  of  what  should  be  retained. 
For  example,  albumoa  has  becii  found  in  iho  sweat  in 
rheumatic  fever,  gastric,  putrid,  and  hccUc  diMues,  and 
on  the  approach  of  death,*  Or,  some  essential  con- 
stituent of  the  blood,  and  one  that  is  aLso  n  Dormal 
constituent  of  tho  sweat,  may  bo  secreted  m  exeem; 
affecting  the  blood's  healthy  composition  and  properties, 
b}-  altering  the  proportion  of  its  ossoDtial  constituents. 
For  example,  an  undue  quantity  of  sweat  is  sometimes 
secreted  in  very  hot  weather,  thereby  draining  off  from 
the  blood  an  excessive  quantity  of  tvaler.  This  disorder. 
known  as  idrosiH,  was  witnessed  by  K.  Wilson  in  sevcnl 
iuHtances,  during  tho  burning  August  of  18S6 ;  and  *^ 
Mmilar  condition  was  a  prominent  feature  of  the  "  swcaQ^H 
iug  sickness  "  that  occiurcd  in  England  in  the  sixteenth 
century. 

Possibly  idrosis  should  be  regarded  as  on  cxcenive 
secretion  of  more  than  water ;  that  all  tho  ooiutituoDts 
of  sweat — which,  as  a  whole,  is  properly  ©xcremcntitious 
— are  nimultaneously  eUminated,  only  in  undue  quantity; 
noTorthcles-s  the  blood's  composition  becomes  altcmd. 
relatively  to  the  proportion  of  otJur  excremcntitious 
matters  poBsing  into  tho  circnIatJon.  The  balance  of 
tfete  matters  of  various  kinds,  over  mingling  in  tho 
blood,  is  disturbed ;  and  whatever  relatively  prepon- 
derates will  represent  a  bloodnlisease,  enduring  until 
saeb  balance  is  readjusted  by  a  compensatory  disohat;ge 
of  other  excretions  of  on  oppo»te  character.  This  riew 
of  idroeis,  and  its  relation  to  the  constitution  of  tbo 
*  Op,<it..  Wikon, 
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blood,  implies  a  pathological  principle,  well  illustratod 
by  iho  consequences  of  an  excessive  dUclurgo  of  oth^r 
excretions.  Uilioiw  Hiix,  for  example,  as  compared  with 
a  diminished  proportion  of  urine  excreted,  gives  rise  to 
A  constitutional  disturbance,  which,  agreeably  to  the 
principle  alluded  to,  is  thus  interpreted  by  Dr.  C  J,  B. 
Williams  :*  Urino  contiiius  ii  large  proportion  of  ftzoto ; 
its  excessive  separaliou  from  the  hlooti,  thca-foro,  leaves 
a  comparative  predominance  of  hydrogen  and  carbon  in 
this  fluid.  Bile,  again,  abounds  in  hydrocarbon,  and  its 
copious  removal,  therefore,  leaves  a  superfluity  of  azoto. 
Accordingly,  a  flux  of  bilo  ia  either  acconiiwuiicd  by  a 
highly  loaded  state  of  the  urine,  or  by  fovor,  not  sub- 
siding until  the  urino  becomes  very  copious,  or  deposits 
an  abundant  scdimenL  Tbo  most  probable  iutcrprotap 
tioQ  of  this  fact  is,  that  excessive  secretion  of  bite  dis- 
nrders  the  composition  of  the  blood :  so  long  as  the 
kidneys  rectify  this  disorder,  by  separating  in  greater 
abundoQCo  the  solid  contents  of  the  urine,  no  fever 
roBults ;  but  if  tbo  kidneys  &it  in  their  task,  fever  ensues 
and  continues  until  they  resume  it ;  then  a  free  secretion 
from  tliem,  and  copious  urinary  deposit,  is  symptomatic 
that  the  fever  is  declining. 

(e)  Liivr-Excrttion. — Contrasting  with  the  blood- 
disease  consequent  on  bilious  Jhux,  an  opposite  slato  of 
the  blood,  signitied  by  jaundice,  is  tlto  ofTspring  of  a 
continued  deficit^  elimination  of  bile  &om  the  system. 
This  occurs  in  either  of  two  waj-s :  by  sorao  mechanical 
impediinent  to  the  freo  oscapo  of  bilo  through  the  ducts 
into  the  duodenum,  or  by  the  suppression  of  bilo-sccrotion. 

■  '■  Prindploa  of  Mtdlcln^'  16^0,  p^  ISl.  1S2. 
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Tlie  structural  conditions  wilt  he  Iiorcftftcr  notiood  in  con- 
nection with  tbo  Symptoms  and  Trcatmcnt;  bat  in  eithflr 
caso  jaundice  ariEeH. 

Morbid  Cosditioss  of  the  ITrke. — Urine  for  Ex- 
amination.— The  diagnostic  significance  of  any  particuW 
Btato  of  urine  must  obviously  relate  to  its  soturoo  or 
origin  in  the  Hystem.  Tho  produeta  arising  and  accru- 
ing from  mal-ussimilation — wliothcr  by  that  of  digestion 
(primarily)  or  of  nutrition  (secondarily)— and  which 
ftppoor  in  tho  urino.  can  bo  sdocWd  for  osamination  by 
obfiOTTing  a  very  Biniplo  precaution  villi  regard  to  tbo 
sample  of  urina 

Urine  secreted  at  from  tJirco  to  six  hours  after  a  meal, 
represents  tho  products  of  digestion  ;  whilt'  that  secroted 
several  hours  Bulsotjucntly,  when  tho  urine  from  this 
source  has  nm  off,  represents  the  product*  of  nutrition 
in  it«  dcstnictivo  mctaiuorphoRia,  or  tho  dibris  of  tho 
textures.  Tho  latter  may  bo  called  itriii«  of  tiie  btood ; 
and  if  examined  in  tho  morning  bcforo  breakfast,  after 
an  inter\'al  of  fasting  from  over-night,  will  bo  found  to 
contiun,  unlike  tho  urive  of  tiiffestiiyn,  tlko  wasto  of  tite 
textures.  To  mnko  Uiis  observation  complcto.  tho 
bladder  should  bu  emptied  over-night,  to  i>rccludo  any 
admixture  of  tho  urino  then  in  tbo  bladder  with  that 
which  is  secreted  during  the  night.  By  this  precaution, 
the  products  from  these  two  sources  of  urine  can  bo 
detected  and  distinguished,  in  most  cases,  with  approx^ 
mate  certainty. 

Ckangeain  Urine fytrm  Decomposition,  after  EmtanonT 
*— Slate  tVinc— The  changes  which  take  place  in  the 
urine  after  emiaaion,  and  as  the  result  of  dcoomposition 


D£FOSII8  AND  CALCtJLL 

must  not  bo  mutaken  for  thoso  which  roprasent  tnorbid 
ouiiditioiuL 

Healthy  urino  mny  thus  undergo  departures  from  ita 
ordinary  slightly  acid  reaction,  in  two  opposite  directions ; 
becoming  higlUy  ueid,  or  turning  to  an  alixUine  condition. 

(«)  //i//ti-r-(*«'</*Vy.  or  Aeid  Urintiri/  tWmentation 
(Schorer). — ^Thia  cliange  consists  in  the  generation  of 
lactic  acid  anri  acetic  acid ;  the  nitidis  of  the  bladder 
nctiag  spparenrly  as  a  ferment  on  the  urinary  pigment. 
Like  other  fennent.iti%'e  procoasos,  therefore,  this  one  is 
{>rerented  or  arretited  by  alcohol  or  boiling,  or  by  remov- 
ing the  ferment — vesical  mucus — by  tiltration.  The 
changcA  consequent  on  this  production  of  acidity  are, 
a  precipitation  of  the  amorphous  lu^tea,  then  of  una 
acid,  and  often  of  oxalate  of  lime.  SimultaDoously,  con- 
fcnroid  vegetations — the  mould  or  sugar  fmiguH — arc  apt 
to  appear.  Acidity,  increoaing  for  some  five  or  ton  days, 
declines  as  putre&ction  succeeds.  An  ammoniacal  rts 
action  and  odour  now  supervene,  with  opacity  of  the 
urine  from  the  development  of  myriads  of  minute  linear 
parlides — vibrios.  The  amorj>lious  urate  dei>osit  hna 
become  changed  into  dork  round  masses  of  urate  of 
ammuiiia,  uric  acid  crystals  are  replaced  by  bright 
prisms  of  triple  phosphate,  and  amorphous  phosphate  of 
lime  sinks  as  an  abundant  sediment.  The  growth  of 
confervoid  vegetations  is  arrested  with  the  change  of  ro* 
action,  and  they  jKirish  us  putrefiictjon  i»  ostabtishod. 
ExSoptious  to  this  order  of  change  occur.  Urines  of  low 
acidity  or  of  low  specific  gravity  do  not  undergo  any 
marked  incroaw  of  acidity ;  but  tbey  become  ammoniacal 
in  a  day  or  two,  or  possibly  in  a  few  hours. 
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(&)  Alhtfewenci',  in  exposed  urine,  reeults  from  t!ie 
tnuiiiformntion  of  iiroa  into  carbonate  of  ammgnia,  anil 
ibis  chungo  raay  be  induced  by  contact  with  any  dwoin- 
posing  niatt«r.  etaio  urino  in  particular. 

(c)  C'orluiu  oi-ifanic  dcjtosih.  as  blood-coipusclos.  nnutl' 
epithelium,  and  uriniferoiis  tiibule-casta,  are  hooq  do- 
Mroyod  by  an  oxpoeuro  of  twelve  or  twenty-four  boui*. 
especially  in  urine  of  low  specific  gravity.  But  pun-cor- 
puscles, scaly  epithelium,  and  speimatozoa,  roUtin  tlioir 
microscopical  characters  for  a  much  longer  period,  ovoii 
to  an  advanced  state  of  urinary  putrefaction. 

Bearing  in  mind  all  these  peculiarities  of  docompoacd 
urine,  the  rule  xhould  be  to  examine  any  apectinen  of 
urine  within  a  few  hours  after  its  emission. 

Clinical  Examination  of  the  Urine. — From  a  jwao- 
tical  point  of  view,  an  examination  of  the  urino  ut  a  much 
mora  simple  procedure  than  that  whereby  original  in* 
vostigations  are  conducted,  as  commonly  dolailod  lu 
works  on  VrinaT}-  ratholog)-,  but  which  necessarily 
involves  a  minute  knowledge  of  chemical  analyus  and  of 
microscopic  manipulation  beyond  the  requiromonts  of 
clinical  practice,  or  the  time  at  oommiuid  of  those  who 
are  xo  engaged. 

The  following  method  of  rxamination  indicatos  the 
order  of  procedure  which  will  commonly  bo  found  mifK- 
cieat ;  Atul  the  essential  particulan  to  bo  ho^  respecting 
morbid  conditions  of  the  urina 

(1)  I'hjfvUxU  Cliaraeters. — Obiiorve  the  colour,  cftftp- 
nc88  or  turbidity,  any  dctioeit  or  foreign  body,  odour,  and 
apocilic  gravity,  as  shown  by  the  urinomebor.  Itoaotion 
— acid,  alkaline,  or  neutral,  as  tested  by  a  slip  of  blue 
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litmus  paper,  or  yellow  turmeric  paper ;  the  cme  becomin^f 
red  wbcn  tho  urino  is  acid,  tho  other  brown  wheu  Uio, 
urine  is  alkalina 

A  deposit — obsorv'o  its  colour,  iidmixturo  with,  or 
soparfttion  from  tho  urine,  uud  whether  floating  on  the 
surface  as  a  pelliclo,  suspcndod  as  a  cloud,  or  pre- 
cipitated as  ft  sodimunt,  apparently  amorphous  or  crys- 
talline. 

(2)  Chemical  Tests — (a)  for  Deposits.  Effect  of  kmt. 
— Pour  a  siimplo  of  tho  urino,  with  deposit,  if  present, 
into  a  testrtubo,  and  over  tho  flame  of  a  spirit-lamp 
heat  gradually  to  cbuUitioa  Observe  the  disappoartmco 
of  turbidity,  as  when  a  deposit  of  lithatcH;  or  tho  ftppear- 
anco  of  turbidity,  as  by  a  deposition  of  'pho»p}Mte$.  Or 
tho  latter  appearance  may  be  tho  coagulation  of  n^&umeip. 
Drop  a  few  drops  of  ^)vng  niiric  acid  into  tho  lube, 
and  heat  again ;  tho  odo  doposit,  phosphates,  onliroly 
disappears,  tho  other,  albumen,  becomes  iucrouMMl  and 
consolidated. 

Other  tests  for  dopouts:  solulnlity  in  acetic  acid, 
in  liquor  {wtassee ;  insolubility  in  both  acids  and 
alkaUcs. 

An  approximate  estimate  of  the  whole  quantity  of 
lithio  aci<l,  or  of  phosphoric  acid,  excreted,  beyond 
what  is  indicated  by  any  deposit,  should  then  be  deter- 
mined. 

(6)  For  Foreign  Constituenta  —  AU/»men,  note  its 
absence  or  presence ;  and  make  an  approximate  oalculn- 
tion,  from  tho  quantity  in  a  (^ven  measure  of  urino, 
of  the  whole  quantity  passed  in  twenty-four  houra. 
Su(/ar,   note    its    absence    or    presence ;    and    similar 
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Bile,  its  kboenoe 


approxiniftte  calcolation  of  qtiuiuty. 
orptesenoa 

(8)  Micro»copui  Sramination. — Cr^aah,  note  the 
absence  or  presenco  in  the  urine,  or  in  tuiy  deposit ;  tbeir 
shapo,  or  other  characters.  Note  fe^oorf-corpusdes,  ptta 
and  fixucut  corpuscles,  epUhdial  cells,  urt»i/ermi« tubule- 
casts,  »pmi\atosoa.  Vogotitblo  ■paramtie  productions,  or 
as  engendered  in  decomposing;  or  fermenting  urine,  e.g., 
pcnicillium  glaucum  in  non-sacclmrine  urine ;  toniltc 
corovisiiu,  yeafit^plant,  in  Haccharine  urine,  when  sub- 
jected to  the  fermentation  test  Other  foreign  sub- 
stanccB,  e.g.,  hairs,  cotton  fibres  from  the  towel  used 
in  examination,  sputa,  starch-granuk's  from  admixture 
of  food  or  tooth-potvdcr,  fiucal  matter,  particles  of  soot, 
eand,  or  dirt 

Applianfva  for  Sx^tmination  of  Cnne.^-il)  Chrmi- 
oaL  Certain  simple  chemical  appanttus  and  tests  will 
suffice  for  a  clinical  examination  of  the  urino,  and  of  its 
deposits, 

Tbo  apjxn-atitJi  comprises — Urine  glassos ;  a  rather  tall 
and  deep  rcccptacto  siiititblo  for  inunenion  of  the  urino- 
meter  in  taking  the  specific  gravity  of  urine,  and  s  glasa 
graduated  as  a  measure ;  tosl-tubes,  in  a  half-dozen  seriee, 
with  stand,  spirit-lamp,  and  woU-corkod  l>ottlo  of  methy- 
latod  spirit,  sUps  or  slides  of  glass,  drop-tubes,  and  glaai 
stirring-rods. 

Tho  fetts  ordinarily  required  are— acids:  nitric  acic! 
fort,  acetic  acid;  and  alkalios:  liquor  potassie,  Hqoor 
ammonin>  fort.  Special to&ts :  sulphateofcoppcr&olution, 
or  blue  hydratcd  oxido  of  copper,  or  yeast  for  sugar- 
testing  ;  Kulphuric  acid  for  bile-testing. 
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(2)  Clinical  Microscope. — Beale'a  clinical  pocket 
microscope  is  a  very  simple,  portable,  and  inexpensive 
instrument 

Object-glasses  required  for  Clinical  Examination. — 
Whatever  form  of  microscope  be  preferred,  the  object- 
glasses,  for  magnifying  the  object  to  be  examined,  are 
the  most  essential  requisite.  The  qualities  of  an  object- 
glass  consist  in  its  magnifying  power  and  achromatic 
character,  by  clearly  defining  the  object,  without  any 
encircling  play  of  colours.  The  powers  most  commonly 
useful  in  medical  practice  are  two — the  quarter  of  an 
iTieh  focus,  magnifyii^  about  SOO  diameters,  and  the 
iTicA,  magnifying  about  30  to  50  diameters. 

Microscope  Lamp. — For  examining  objects  by  artificitd 
light  at  night,  or  otherwise  in  the  absence  of  daylight, 
some  kind  of  iUuminating  contrivance  will  be  necessary. 
An  ordinary  French  lamp,  provided  with  a  blue  glaas 
chimney,  may  be  used,  or  that  recommended  by  Dr. 
Lionel  Beale,  a  small  paraffine  lamp,  with  a  round  wick, 
may  be  preferred.  But  in  the  absence  of  any  such  lamp, 
a.  short  wax  candle,  giving  a  clear  white  light,  steadied 
by  a  screen,  supplies  a  ready  contrivance  which  will 
generally  suffice. 


— omre 

Nephritic,  acuta 
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Qtnaeral  Symptonm. — They  aro  those  of  gout,  which 
BUiy  be  lakcu  as  representing  the  lithic  acid  diathesis. 

Tho  premonitory  symptoms  refer  to  tho  digestive 
organs,  more  especially,  but  also  to  the  heart,  lungs, 
brain,  and  perhaps  other  \-isco«L  Dyspepsia,  denoted 
by  hoartbiim.  eructatinna,  acidity  of  tho  saliva,  ioitp- 
pelancy,  and  naiiaoa.  Tho  bowels,  distended  with  flatus, 
are  irregular;  urgent  diarrhowi  alternating  with  con- 
stipation. Pains  dart  about  tho  body,  and,  with  general 
restlessness  and  peovishneaa,  there  is  much  dopression  of 
spirits  and  gloomy  apprehensivenoss.  Palpitations  and 
shortness  of  breath  evince  the  sympathy  of  the  thoracic 
organs ;  while  headache,  witli  a  swimming  sensation, 
and  sometimes  a  feeUng  of  explosive  fulness,  are  tho 
accompanying  cerebral  symptoms. 

A  _^t  of  the  gout  is  manifested  by  inflammation 
attacking  the  joints,  and  very  commonly  the  first  joint, 
or  ball,  of  the  groat  toa  Commencing  usually  when  the 
person  about  to  suffer  has  retired,  and  has,  perhaps, 
enjoyed  some  hours  of  sleep,  he  is  awoke  with  pain  in  ODO 
of  the  feet,  affecting  the  boll  of  tho  great  toe,  or,  it  may 
bo,  tho  heel,  instep,  or  ankla  Cold  sliivering  generally 
lakes  place,  succeeded  by  heat,  as  the  pain — boring, 
grinding,and  wrenching — fastens  more  and  more  firmly  on 
tho  spot  of  its  choice.  "  Place  your  joint  in  a  vice."  said 
a  witty  Frenchman,  "  and  screw  the  instrument  up  until 
you  can  endure  it  no  loi^r.  That  will  represent 
rheumatism.  Then  give  another  twist,  and  you  will 
somewhat  reaUzo  gout."  Tho  skin  over  this  part  is 
acutely  tender,  red,  tcnso,  and  shining,  encircled  by  some 
swelling  and  by  converging  turgid  veins.    Much  rest- 
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lessness  And  excitement  supon'one.  In  rain  the  eat 
seeks  to  relieve  himself  of  Uie  weight  of  his  bed-clot 
upon  the  port  ioflomod,  in  rain  ho  shifts  his  foot  from 
place  to  place  in  search  of  a  cool  and  ea^  position.  Tbo 
pain,  remorseless,  grapples  yet  more  tightly.  At  length, 
in  tlto  course  of  twenty-four  houiB  or  so,  it  loosena  its 
bold  gradually,  perhaps  suddenly.  The  sleepless  excite- 
ment also  then  subsides,  and  the  victim  enjoys  some 
t«m[>orary  repos&  He  wakes  again  to  undergo  punish- 
ment. The  toe^acrew  ia  re-^)plted,  it  mny  be  with  a  tum 
or  two  leas ;  and  daily  a  slighter  punishment  is  inflicted, 
until  at  length  tbo  full  penalty  has  been  paid.  Then  the 
(niticle  peels  off  the  part,  fur  gouty  inflommatioi)  ends  in 
resolution,  it  never  terminnt«s  by  the  efliision  of  lymph, 
suppumtion,  or  gangrene. 

Sometimes  having  settled  in  the  foot,  it  suddenly 
disappeani.  and  migrates  to  the  stomach— though  this 
has  been  dented — to  the  heart  or  brain ;  relrocedtnt  goat, 
as  it  is  then  called,  being,  unlike  the  retreat  of  an 
ordinary  foe,  an  assault  on  the  very  fortress  nf  Ufa  Leo 
perilouH  mtgnttions  occur;  to  theiu<ethra,  with  a 
discharge  ;  to  the  testicle,  a  form  of  orchitis ;  to  the  i 
inducing  ophthalmia. 

Tlie  real  decline  of  on  attack  is  marked  and  measv 
by  a  flow  of  urine,  surcharged  with  lithic  acid,  tl 
relioving  its  accumulation  in  tbo  bloud,  and  pbunly 
declaring  tho  nature  of  tbo  disooso.  IrritabiUty  of  the 
bladder  at  this  Umo  is  often  tonucnting.  Kepoatod 
attacks  of  gouty  inflammation  Icavo  structural  reeulti 
behind;  the  cellular  texture  aroimd  a  joint  beooaes 
iwr^'odod  with  a  deposit  of  lithato  of  soda,  forming 
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ontions,  at  fint  |)ullticoou!t,  tliOD  chalk-stoaes  of  perhaps 
considdrAblo  siza  Uonce  the  nodular  toea  and  lingers  of 
c/ironio  gout.  Tho  skin  over  tbise  nodulea  being 
strotchod.  ut  IcugLh  breaks,  aud  Lho  chaJky  concruLions 
are  load  baro.  lilhutc  of  soda  has  boon  found  infiltxatinfr 
all  the  toxtuFGS  of  one  or  eavoral  joints ;  in  the  synovial 
mcmbnulo,  cartJbgc,  heads  of  bone,  and  hgamunte ;  and 
usurping  their  pUuw,  thu  orticulalious  are  irreparably 
destroyed. 

Phynicat  C'lutractera  of  (Trine, — Clear,  bright,  golden 
or  copperj'  colour,  like  brown  sherry.  Specific  gravity 
increaaud.  Quantity  somewhat  diminished.  A<.-ld  re- 
action mora  decided,  producing  a  deeper  shade  of  rod 
in  blue  litmuit  paper.  A  deposit  of  yelioiv  or  I'ed  sand, 
resembling  particles  of  cayenne  popper — lithic  acid, 
sometimes  in  great  abitndanca 

Diagnostic  Valiw. — l.itliic  acld  is  eliminated  from  the 
hlood,  in  combination  witji  some  base— eoda,  or  ammonia 
more  commonly,  forming  lithatcs  of  soda  and  ammonia. 
These  salts,  readily  soluble  in  urino  of  tho  tempcmturo 
of  the  body,  arc  precipitated  only  whan  present  in  excess 
proportionately  to  the  aqueous  portion  of  urine  secreted, 
and  OS  the  supersaturated  solution  cooLs.  They  then 
appear  as  yellowish,  or  red  brick-dtiRt  deposits,  which 
will  bo  presently  described.  Lithic  acid  may.  however, 
be  liberated  from  these  salts,  by  docompo«ti<m ;  but  it 
occurs  only  when  gome  other  acid  is  present  in  ejxe^i  to 
replace  tlio  ncid  in  combination.  Free  litliie  acid  being 
insoluble,  is  then  precipitated,  appearing  as  a  deposit  in 
tho  urino  having  ibc  aboro  characters.  This  taking 
placo  readily  as  the  urino  cools,  is  apt  to  occur  also 
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witliin  tho  bliwldor,  and  thence  the  commencement 
gravel,  or  the  formation  of  a  ealcnlua  Perchanoe,  the 
same  deposit  in  tho  polvis  of  the  kidney  ^vea  rise  to  a 
renal  oatculas,  which  Hiihsoqiiently  desceodiag,  beooDWS 
a  Btono  in  the  bladder ;  or  the  iiriniferoiis  tabulea,  aiul 
inlertubulor  tissue  of  the  kidney,  get  clogged  up  with 
uric  acid,  and  urates,  thus  alonly  obliterating  the 
■secreting  sub-stance,  and  remilting  in  one  of  the  wont 
forms  of  chronic  Bright's  discasa 

MicroBcopical   Characters. — This    depotdt   cXHisists  of 


i 


minute  crj'stals,  in  various  shnpoa.  of  which  rtiombiudal 
prisms  aro  the  most  commonly  chAructonstic  (fig.  73^ 
Respecting  the  kind  of  acid  by  which  uric  acid  is  thus 
doporitod,  I'arkes  observes:*  "  It  docs  not  follow  that 
tho  acidity  xboidd  bo  owing  to  any  single  acid;  H  n 
owing  cither  to  an  Augmentation  of  all  tho  usual  acids 
of  the  urine — the  sulphuric,  phosphoric,  and  porhapii  tlM 
hippuric,  tho  lactic,  and  tho  carbonic — so  that  the  bases 

•  "Oanpodllai  at  Uio  t'riiw,  Ib  UmUh  mkI  Dkitm,  ud  Nttte  iW 
AoUoa  at  E«wdlM,"  p.  IIS. 
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arc  insufficient  to  neutralize  them — or  to  the  roimatjon 
of  acids  after  emission  of  the  urine — Tiz.,  probably  tho 
lactic,  acetic,  butjTic,  or  oxalic. 

"  It  is,  of  course,  pustsiblo  that  the  deposit  of  uric  ooid 
may  bo  owing,  not  to  excess  of  other  acids,  but  to 
nbsoluto  doticiency  of  alkali ;  ao  facts  have  yet  been 
discovered  on  this  point. 

*  Tho  two  causoH  of  incrcAscd  ncidity  of  tho  urine — 
excess  of  normal  acids,  and  formation  of  acid  after 
emission — are  sometimes  in  simultaneous  action.  Tho 
urino  depositing  litliiu  ncid  without  lithaloi  is  not 
usually  tho  high-colourod,  rod,  piginonrrloaded  urino, 
but  j-ellow  and  transparent;  the  acid  is  deposited  slowly, 
and  witJiout  admtxturo  witli  lithates.  IJroxonthin 
<iQdicaii)  is  often  present  in  largo  quantity;  and,  ai 
Virchow  suggests,  it  nuy  more  rapidly  form  acid  than 
oommon  pigment." 

The  practical  issue  of  all  those  considerations  is  this — 
that  to  rightly  estimate  tho  value  of  "  lithic  acid  urine," 
as  the  sign  of  a  corrcKponding  "  morbid  blood-condtttoii," 
it  is  necessary  to  discover  tho  tolul  amount  of  lithic 
acid  excreted  6rom  time  to  Utno ;  and  for  this  purpose 
we  caimot  trust  any  <l«pimt  thereof,  either  combiuod 
or  free.  The  littiates  may  bo  in  oxcesB,  nhort  of  a 
suporsuturatod  solution ;  and  lithio  acid  itself  becomes 
AppsioDl  only  whou  tho  urino  is  hyperacid  from  oUier 


Chtmical  TuUi. — Tho  over-add  roaoUun,  as  shown  by 
blue  litmu.s-papor,  has  already  been  notice<l. 

4.  (t*7«>ai7  of  uric  acid  is  insoluble  in  hot  water,  but 
soluble  iu  alkalies — potash,  soda,  and  ammonia. 
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A  portion  of  the  depoHU  is  to  be  dissolved  in  b  drop 
of  potAsh.  The  alkfttine  Rolution  ta  then  to  be  txe*t«d 
with  excess  of  acetic  acid.  In  a  few  hours,  crystahi  of 
uric  acid  wilt  bavo  formed,  which  can  be  idontitwd  b}' 
microscopic  examination. 

A  portioD  of  the  deposit  may  bo  placed  on  a  gloss 
slide,  and  tntatod  with  a  drop  of  strong  nitric  acid. 
£vaponite  to  dryness  by  a  gentle  heat,  and  oxposo  tti« 
slide  to  the  vapour  of  ammonia,  or  add  a  drop.  A 
beautiful  violet  colour,  from  the  formation  of  muroxtdo, 
tUMts  tho  preuDOD  of  uric  acid,  or  a  urate.     (L  Bealo.) 

The  lottU  amount  of  lithic  acid  excreted  can  be  dts- 
ooveied  by  a  simple  exporimcnt,  devised  by  Oolding 
Bird.  Let  all  tho  urine  pusscd  in  twenty-four  bount  be 
ooUoctw),  w«U  shaken,  and  a  given  quantity— say  about 
two  ounces— bo  mixed  in  a  conical  glass  vessel,  with 
about  half  a  drachm  of  hydrochloric  acid.  In  Kix  or 
eight  bourn  crystals  of  uric  acid  are  copiously  deposited 
oo  the  sides  of  the  glass.  To  onsuro  their  complete 
BOparation,  thoy  should  be  dlowsd  t«  repose  for  tvnmty- 
four  hours,  and  nmy  then  be  washed,  dried,  and  weighed* 
Simple  multiplication  shows  the  whole  amount  of  urie 
acid  secreted  in  the  twenty-four  hours,  without  the 
chance  of  any  con^derable  error.  In  estimating  the 
pathological  importance  of  tho  ttcult  ttius  obtained 
0»  bealthy  staodanl  of  quantity  should  be  remenibeted. 
and  this  t«ng«e  from  6  to  10  grains  of  uric  acid  in 
twenty-four  hours. 

UnUea  or  Lithattt  of  Ammonia  or  of  Soda  in  Urint, 


Vriaarj  DcpcidU,"  cd.  I. 


Sm  i1m>- AbumI  Ctimhtry,'  wtt.,h; 
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Dlseatien  am>ciat«d : 

The  same  diseuieii  as  with  T>it,hio  Acid  TJrino. 

Phtfgical  Charaet«ru  of  Urine, — Turbid  in  nil  cnses  on 
cooling,  and  deposidng  litbates ;  the  other  chnracbers  of 
the  nrino  vary,  principally,  with  tlieir  colour.  Wkite 
lithates  are  deposited  from  a  pale-ooloiired  uriuo ;  spocitio 
gravity  low;  I-OIO  to' 1014.  Tho  depoiit  ir  suspended, 
having  a  whitish  flocculent  cloudy  appoftraDCO,  which 
■resembles  rouoos.  Thw  almost  colourless  tirnto  deposit 
occurs  moro  especially  in  connection  with  dyspeptic 
doruDgement  of  the  digestive  organs,  ^'<xfv»  coloured 
litbates  are  dejiosited  from  an  amber-coloured  urine; 
specitic  gravity  higher,  but  Rtill  lower  than  normal,  being 
about  1018.  Urate  deposit  of  this  light  tint  may  occur 
independently  of  any  morbid  condition,  but  simply  owing 
to  concentration  of  the  urine  from  profuse  perspiration, 
as  after  violent  exercise,  or  prolonged  fasting,  especially 
ebslinenco  from  drink.  Jted  brick-dust  litbates  are 
deposited  from  a  yet  deeper-coloured  urine,  and  of 
higher  specitic  gravity.  Such  deposits  betoken  some 
febrile  state  of  tho  system.  Purple  and  pink  litbates 
are  deposited  from  a  corresponding  coloured  urino,  and 
of  high  specilic  gravity.  These  variously  oolourod  ap- 
pearances of  lithates  are  duo  to  the  pigments  of  tho  urine, 
for  which  thoy  have  an  intense  affinity,  and  arc  thence 
proctpttfttod  in  combination  with  tlio  deposit  The  chief 
ingrediont  in  any  such  deposit  is  Uthatu  of  ammonia; 
tho  soda-lithato  appcftring  mora  often  in  the  urine  from 
gout,  or  during  the  febrile  complaints  of  childltood,  ftod 
perhaps  thus  prodispostng  to  the  frequency  of  vesical 
calculus  at  an  carty  period  of  life.    The  quantity  of 
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lilhiitcs  secreted,  and  precipitated  spontAneotisljr.  mAy 
not  bo  oquaL  Ilonce  tlie  latter  may  not  indicate  the 
v.M*!  quantity.  Thoy  are  hold  in  solution  by  urine  of 
the  ordinary  temperature  of  the  body,  9S' ;  but  as  the 
urino  cools  on  exposure  in  the  vessel  lued  for  its  recep- 
tion, tho  lithat«»  are  deposited.  The  proportion  <rf 
trater,  as  a  conKtituorit  of  urine,  will  also  legulata  the 
quantity  deposited.  These  two  conditions  havo  been 
ulroady  noticed.  But  over-acidity  of  urine,  owii^  to 
other  acids  in  excess,  allows  an  abundant  deposit; 
wboroas  a  slightly  acid  or  alkaline  urine  holds  a  pro- 


portion of  the  Uthates  in  solution ;  and  tho  presence  of 
lithate  depodt  affords  no  snre  indication  of  hyper- 
acidity of  the  urino  from  tithic  acid,  in  patticular. 

Mxcrostopical  Chai-aciem. — Amorphous  granules  is  the 
usual  appearance  of  litbate  of  onunonia,  as  seen  under 
the  microscope  (Fig.  74),  but  certain  forms  of  ciystal 
•re,  oocaaionully,  presented.  Thiis,  s]>hcrule8  sometunei 
OODsUtctcd  in  the  middle,  assuming  a  dumb-boll  shape; 
or  spherules  with  little  claw-like  projections  (Fig.  74). 
Vralo  of  soda  exhibits  a  somewhat  similar  form. 
Acicular  forms  of  urate  of  soda  consist  of  needles 
detached,  or  having  a  radiated,  stellato  airaogemeaL 
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These  forms  nro  never  found  in  urino  as  a  spontaneous 
(lepasic;  but  with  the  uddition  of  sodn  solution,  the 
amorphous  lithnlo  of  uiiimuniu  readily  yields  thom, 
on  evnporAtiotL  The  nciculnr  urato  constitutes  the 
white  mortar-liko  or  chalky  inftttcr,  which  forms  tho 
nodules  in  tho  Kngcis  and  toes  of  a  person  subject 
to  chronic  gouty  or  tho  concretions —^  tophi  —  which 
appear  In  tho  cartilages  of  the  cars.  The  junction  of 
lithic-acid  orystala  ^vea  ritie  to  variotis  singular  appear- 
ances. 

Chemical  Teats, — Heat  re-dissolve«  the  lithates.  Hot; 
not  to  say  boiling,  water  poured  into  the  chamber^ 
ntfloal,  causes  the  turbidity  to  dinappear,  and  thus 
clflats  the  urine.  Mat  this  residt  may  bo  partly  due  to 
tho  incTonscd  proportion  of  solvent — water — thus  added 
to  a  previously  concentrated  urine.  A  small  quantity 
of  the  turbid  urine  heated  in  a  test-tube  becomes  clear. 
but  it  agtuD  bocomes  turbid  on  cooling.  Tho  deeper- 
coloured  urates  aio  dissolved  by  a  rathor  higher  tem- 
perature than  tho  paler  variotios.  Alkalies — potash  or 
ammonia,  diissolvo  these  deposits ;  acids — hydrochloric 
or  ucotic,  soparato  uric  acid,  having  tho  appearance  and 
ciystallino  forms  already  described. 

A  rough  appro.\imato  analysis  of  tho  urates  may  bo 
readily  accomplished.  Tho  unc  acid  having  boon  <lc- 
terminod  in  a  weighed  portion  of  tho  dried  urate  by 
diluto  hydrochloric  acid,  another  portion  of  the  urate 
ahould  bo  burnt,  and,  after  washing  tho  ash,  tntod  with 
the  blow-pipa  If  the  base  bo  ammonia,  a  wry  small 
quantity  of  ash  only  will  remain.  For  A  full  analj-sJs 
of  tho    urates,  they  should    be    previously  oxaminod 
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with  tho  microscopo  to  asoertaiu  whether  the;  are  firM 
horn  phosphuto  of  limo  or  magneBiii,  or  oxalate  of  lime. 
(Haseail) 

PoUuk  may  be  the  most  ahuudant  hose,  next  lumno 
and  last  soda  (Benco  Jones).  Lime  is  always  [HVSODt  in 
cooudoruhio  qiuiiitity  (Ha&suU  and  Schcror).  MagnttM 
»  an  occicsioiuil  base  (Robin  mid  Vordcil). 

It  would,  therefore,  appear  tbiLt  tho  term  mixed  iirtUaB 
more  accurately  deugoates  this  deposit.  The  proportion 
of  uric  acid  in  always  large — over  80  per  cent  (Schwer) ; 
over  90  per  cent.  (Ucuoe  Jodob). 


Urea  (C,H,NaO,)  *"«  Urine. 
Diaeaaee  tuaocicUed  : 


Acute  pneumonit, 

„     phthisitt. 

„     capillary  bron- 
ehitiB. 
Pleimsy. 
Acute  hepatitis. 
Rheumatic  fever. 
Meningitis. 
Tj-phus  fever. 
Typhoid    „ 
Scarlet      „ 
Mcftslos. 
SmAlI{x>x. 
Diabetes  mellitus. 
UiunBiB  uftur  drope^-. 


Epilepsy. 

Acute  yellow  atrophy  of  liver. 

Spasmodic  asthma, 

h'on-fobrile  ictertia 
Acute  gout 


Diabetes  insi{HduB. 
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IncNowA  «1t1i  DimtnUiad  with 

Nophritia,  acute.  Nepbnti»,  actilo  and  chronic. 

Ague,  during  fit  Ague,  after  fit 
Acuto  oczoma  7 

Ceneml  %mi>(o»w— are  thoso  of  great  muBOiiUr 
weakness  and  nen'ous  exhaustion,  with  sometimeB  s 
dull  aching  pain  across  the  loins ;  a  vom,  anxious  ex- 
j»«&sion ;  and,  with  diuresis,  pallid  emaciation,  craving 
hunger  and  Uiirst.  Irritability  of  the  bladder  is  a 
marked  symptom  in  all  cases. 

Phyaieal  Characters  of  Urine. — ^Excess  of  uros  may 
occur,  without  diuresifl — the  quantity  of  urine  seldom 
exceeding  tho  normal  quantity,  but  the  quantity  of  urea 
being  both  absolutely  and  relatively  greater  than  in 
health ;  or  with  diuresis^the  quantity  of  urino  being 
exoOBStve,  and  the  quantity  of  urea,  tlicrcforo,  in  a  given 
specimen,  less  thou  in  health,  but  tho  quantity,  absolutely , 
and  relatively  to  tJ»o  other  constituenw,  greater  also,  in 
this  case,  than  normal  Aiotnria,  or  unreal  diabetes,  as 
the  latter  may  be  termed,  although  differing  only  in 
degree,  is  a  veiy  rare  disease^ 

The  former  condition  of  urine  in,  in  colour,  clear  and 
pale,  but  occaiiiuually  asaumiug  the  nppoarauca  of  porter 
diluted  with  water;  odour,  nut  peculiar,  but  ommoniaeal 
(apparently  from  decomposition  of  tho  urea)  when  not 
quite  fresh;  specific  gravity  rather  above  the  average, 
1-020,  but  varyir^  from  1-015  to  1-030,  or  even  higher. 
Quantity  about  normal.  Reaction  ooid,  when  the  urino 
is  fresh,  but  speedily  becomes  alkaline,  from  ammonia.  A 
deposit  of  urea,  in  crystals,  soon  forms  by  evaporation,  on 
the  addition  of  nitric  acid,  forming  tho  nitrate  of  urea. 
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Mtcrosa^iaJ  Charaeten.— Long  neodlo-shaped  cry»- 
tak,  by  evaporaliuK  *  drop  or  two  of  urina  on  a  slip 
of  glass.  NitrstD  oad  oxalate  of  urea  also  presenl 
crystiils ;  tho  formor  in  iiexftgonal  plates  and  rhomlno 
octohcdra  (Fig.  75) ;  tho  latter,  in  rectangular  and 
right  rhombic  prisms  with  a  tendency  to  tho  fonnation 
of  dumb-bell  shaped  oxalate  of  urea. 

C/t^micat  Tr«t«. — Urea  is  never  depoitited  spontaoa- 
oiisly.  Kitiic  actd  added  to  a  few  drops  of  urine  on  a 
slip  of  glass,  forms  tho  nitrate  of  tu«a  (CjH,N,0pHO,N0j>. 
which,  on  eTaporation,  appears  its  a  crust,  more  or  Ices 
thick,  according  to  the  qaantity  of  urea.    Oxalate  of 
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tirea  (CjH,N,0,.HO,C,0,)  in  fonned  in  Uko  manner. 
Either  compound  can  he  verilied  by  microscopical  ex- 
amination, while  tho  chemical  test  indtcatos.  approxi- 
mately  the  quantity  of  tiroa  present. 

Other  tosts  are  described  in  special  works,  but  the 
above  is  tho  most  ready  method  of  detecting  and  deter- 
mining tiroo. 

Tkf  aepamtion  of  urea,  in  a  fiw  slate,  may  bo  obtaiood 
from  cither  the  nitrate  or  oxalate,  by  the  following 
simple  procoBS:  DisRolro  tho  oxalato  of  uroa,  fta-  ex- 
ample,  in  hot  water,  and  treat  tho  solution  with 
carbonate  of  lime,  until  ofrvrrosccnco  coasoa ;  tho  oxalato 
of  limo  thiu  formed  and  any  excess  of  tho  carbonata 
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are  precipitated.  leaving  tJio  urea  in  solution.  Corbonato 
of  baryta  may  be  used  instead  of  tlio  liine  salt.  Nitrato 
of  urea  may  be  deoomposod  in  like  manner.  OystaU 
of  nitrate  of  baryta  are  thrown  down ;  the  fluid  is  to 
be  filtered,  ovapurntod,  and  t.lii'!  residue  extracted  with 
other. 

Dintincttve  C'karac-UrB  of  Urate  of  Soda,  Earthy  Pko8- 
phatf,  and  Pu«. — Those  tlirce  dopoftits  are  very  umilar 
in  appearance,  but  have  widely  diSerent  patholoj^cal 
siguificanoa  Their  certain  and  easy  distinction  is  tlicre- 
forc  of  groat  practical  importance.  II10  following  fiimpio 
mctltod  of  examination,  and  disiiQctivo  clmracters,  nro 
g^von  by  Dr.  Lionel  Boalc, 

Let  the  urine  stand  in  a  conical  gloss  for  somo 
Uma  Then  pour  off  the  cloar  supernatant  fluid,  and 
transfer  a  small  portion  of  the  deposit  into  a  test-tuba 
Add  about  half  the  bulk  of  aohition  of  potash,  and 
obscn-c: 

1.  If  urate  of  soda  and  ammonia,  the  potash  may 
GWIM  the  mixture  to  become  clear,  but  not  viscid. 

SL  If  entirely  phoaphato,  no  change  will  be  pro- 
duced. 

a.  If  pus  deposit,  the  mixture  will  become  clear,  and 
very  string*/  or  viscid. 

4.  If  both  pus  and  phosphate  be  present,  tho  mixtiux- 
gelatinizes,  but  does  not  l>econio  clear. 

Microscopic  examination  will  confirm  thLi  chemical 

test. 

Phoifphates  in  Urine. 

Amorphous  phosphate  of  lime — bono-oorth  (SCaOiTOj). 
Ciystollized  phosphate  of  lime  (2CaO,HO,PO,+  3HO). 
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■    PhuspliAto  of  ammonia  and  magneaia — triple  phosphate 

(NH,0.2Mg0.rOi+  I2H0). 

Phospliatc  of  soda  (2NaO.HO.POi+24HO)L 
Acid  phosphate  of  soda  (KaO,2HO,rOi+2UO). 

Diaeaaes  aaaociated  : 

IiMtBHfd«iib  DlwWJiaJ  witli 

Mouiii^tJa.  Delirium  tiemens. 

Acute  mania,  during  parox.  Acute  mania,  in  exhaustion. 
Acute  domeniia,  during         Acute  dementia,  in  exhatu- 


parox^'sm. 
Ricketa. 

UoUitiea  osaium. 
Acut«  rheumatism. 
Choiora  early. 
Chronic  phthisis  i 


Uon. 

Paralysis    of  insane,  third 

stage. 
Acute  gout 
Acutd  rheumatism. 
Cliolora  later. 
Pneumonia, 
Ijright'a  disease,  acute 

chronia 
Typhus  abdominaloL 
Pleurisy,  acute  f 
Ague? 
l>iabetes  i 

Oeneral  Symptomg — consequent  on  an  oxooss  of  phos- 
phoric acid  in  the  system,  are  those  of  exhaustion  with 
irritability.  Depression  of  spirits  with  irritability  of 
temper ;  muscular  weakness,  oud  aching  pains,  aspeciaUy 
across  the  loins,  with  perhaps  a  tlickf^ritig  endeavour  to 
shake  off  debility,  for  such  ponions  are  not  unfroqueotly 
intellectually  active  and  energetic  beyond  their  strsngth; 
these  symptoms,  with  atonic  flotulont  dyspepua,  and 
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Hallow  oroacwtion.  as  if  consumption  were  in  progresH, 
complete  tlie  picture  of  the  pbospboric  diatLesis.  Inita* 
bility  of  the  bladder  is  firequeatly  voiy  diiitieBsing. 

Phyauxd  Characters  of  Urine. — Turbid  in  all  cases, 
on  depositing  pboHphates  ;  of  a  pale  yellow  colour,  if  the 
deposition  bi3  occasioned  by  fixed  akali— potash  or  soda ; 
and  of  an  orange-brown  colour,  if  occasioned  by  carbonate 
of  funmoniar— volatile  alkali  The  odour  is  ammoniacal,  in 
the  latter  case;  while  tlie  siieoitio  gravity  varies  greatly 
with  tho  colour — the  pale  urine  having  a  low  specific 
gravity,  the  lugher-coloured  a  high  specific  gravity.  The 
<iuautity  in  increased  generally.  The  reaction  varies — 
being  alkaline  or  neutral,  or  slightly  acid  when  first 
ovacuatod.  The  deposit  of  phosphates  appears  as 
a  white  mnd;  but  generally  combined  with  mucus, 
often  present  In  large  quanUty,  and  pus,  probably  in 
variable  quantity,  when  the  urine  is  anunoniacal.  and  tlio 
surface  of  such  unno  is  often  covered  with  an  iridescent 
crystalline  pellicle. 

Diafjnonlie  Vo/u*. — Phraphatic  urine,  as  ordinarily 
estimated  by  the  amount  of  phasphates  deposited  in  tho 
urine,  is  deceptive.  I'hosphatic  tuine,  in  this  sense,  is 
only  an  appearance,  not  a  true  nteusuro  of  the  whole 
luiiount  of  phosphates  prcsont,  and  of  tho  pre-existing 
bluod -condition. 

Tho  pathological  signiticance  of  phosphatic  doposits 
in  the  urine  has  boon  invcsUgatod  more  particularly  by 
Dr.  Bonce  Junes. 

Of  all  the  pbosplmtea  fyreaent,  not  necessarily  deposited, 
in  the  urine,  those  of  soda  are  most  abundant ;  equalling 
in  amount  three  or  four  parts  of  the  whole.    Tho  earthy 
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phosphates  of  limo  and  magnesia  represent  tJio  romiun^. 
Phosphatic  urine,  therefore,  should  rather,  of  iho  two,  bftTB 
reference  Co  the  former  salts.  But  the  phospliates  of 
soda  are  so  very  sohiblo  in  water  and  in  acid  or  alkaline 
uriae,  that  they  are  never  deposted.  In  this  respect 
resembling;  the  flii1]ihatas'of  jwtiuih  or  soda,  any  excess  of 
these  phosphates  remains  concealed.  On  the  contmiT. 
the  phosphates  of  lime  and  magnesia  are  acarcely  nolublr 
in  water,  and  nearly  insolublo  in  alkalies,  although  wry 
Koliible  in  acids,  oven  in  acid  phosphate  of  sodiw  There- 
fore, whenever  the  urine  becomes  alkaline,  down  po  ih* 
phosphates  of  Ume  and  mi^eMa.  This  precipitate, 
however,  denotes  only  the  quantity  of  timo  and  mi^ena 
drawn  from  the  blood,  and  now  appearing  in  the  mioe. 
The  major  portion  of  phosphoric  acid,  being  combined 
n-ith  soda,  remnina  ttnobserred. 

By  taking  more  limo  or  magnesia  in  the  food, 
udding  thoM  bases  to  the  urine,  wo  incrouso  the 
of  oarthy  phosphates  ;  and  by  a  sufficioDcy.  wo  proci; 
all  the  phosphoric  acid  in  combination  with  ihtm,  tlua 
leaving  no  pAospftofn  of  aoda  in  solatioa    Convecsefy,  if 
wo  pould  abstract  all  the  lime  and  mi^fneBta,  no  jn- 
dpitato  would  appear  by  adtUng  alkalies — in  which, « 
well  as  acids,  phoephato  of  soda  is  soluble, — though  tlura 
remained  a  groat  excess  of  phosphate  of  soda  ooneaalad 
in  solution.     But  if  limo  and  magnesia  aro  praMOta  ■> 
usual,  in  the  urine,  a  portion  of  the  phosphoric  add 
appears  in  combination  with  them,  forming  a  depoat 
of  tht»e  phosphatic  salta   wbonovor   the  urine  booooHa 
atiuline.  in  which  they  aro  insoluble.     Hcni;e  ths  mart 
appropriate  name,  alkaline  urine,  suggested  by  Dr  Bbos* 


d.orta 
oupdH 
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Jones,  mtlior  tluin  {thosphatic  urine,  as  ordioanly  under- 
stoud,  wbicb  rciircsoQUt  merely  the  amount  of  lun«  and 
uitii^iiOKui  preeoit  in  combuiatiou  with  phospLoric  acid. 
If  rogardod  from  this  latter  poiut  of  view,  tlio  term 
"  pbospboric  dinthesis  "  should  bo  extended  to  denote  ait 
increase  in  the  Mai  amount  of  phoKphatcs,  alkaline  and 
earthy ;  or,  if  limited  to  one  phosphate,  it  ought  to 

aote  alhdine  phosphate,  that  being  proportionately 
aur  or  five  limcfl  more  abundant  than  earthy  phusphatCK 
in  the  urine ;  moreover,  the  tcnn  "  earthy  diatbcsis,"  as 
indicated  by  the  urino,  if  used  at  all,  ought  to  aiguify 
urine  which  really  contains  on  exofsa  of  limo  and 
magnesia,  and  not  the  precipitation,  it  may  bo  of  only  u 
small  quantity,  of  thoso  earthy  salts,  the  urine  having 
lost  its  healthy  property  of  retaining  them  in  solution  on 
'becoming  alkalinot 

In  short,  alkalesocnco  of  tho  urine  and  incroaao  in 
the  total  amount  of  phosphates  have  no  relation  of  any 
kind  to  each  other,  llicy  aro  quite  distinct,  and,  indeed, 
rather  opposite  states;. 

Microdcoplcal  CtiaiXKUrs. — Supposing  o^-a^tntV^  of  ibo 
urine  be  duo  to  jixed  alkali' — as  potash  or  sodsi — tho 
pbospbate  of  lime  and  the  phosphate  of  magneua  aro 
immediately  deposited,  appearing  as  a  "  white  sand," 
which  might  be  mistaken  for  pale  lith&tes.  .Submittcil 
to  inicroBcoptc  examination  these  saltfi  are  seen  to  consist 
amorphous  particles,  or  small  round  globulos,  and. 
PoocaaionaUy  only,  prismatic  crystals,  with  oblique  or 
dihedral  summits  (Fig.  70).  According  to  Haasall'a 
ohservations,*  crystallised  phosphate  of  lime  is  common, 

*  LatKtt,  tiO,  voL  i. ;  and  "  Mtd.  Chlr.  Tniu.,"  vuL  xxitL 
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much  more  no  indeed  than  amorphoas  pliosphnte.  wliii 
he  regards  aa  nnuftiial. 

This  white  dcpoait  and  co-«xisting  alkaline  oonditioo 
oT  the  urine  occur  whenever  an  excess  of  fixed  Alkali 
or,  what  is  equivalent,  a  deliciont  proportion  of  acid,  is 
taken  in  the  food.  The  urine  is  «ecrrted  alkaline,  and 
depoitits  its  earthy  phosphates  in  greater  or  less  abund- 
ance, according  to  tho  quantity  of  lime  and  magnesia 
present 

Not  to  bo  misled  by  an  alkaline  condition  of  the  nrina 
from  Jixed  nlkah,  it  is  most  important  to  know  and 
romombor  tliat  tho  aridity  of  kotUhy  urine  varies  con- 
siderably during  tho  diurnal  period.  According  to  tb» 
observations  of  Dr.  Hence  Jon«-3,  confirmed  by  those  of 
Dr.  W.  Roberts,  it  is  inven^y  to  the  acidity  of  tlu 
stomach.  During  digestion,  when  some  acid.  probaUj 
the  hydrochloric,  is  bcin^  secreted  by  tho  stomach,  an 
equivalent  amount  of  soda  or  potash,  previously  in  com- 
binatioa.  must  remain  as  free  alkali  in  tho  blood,  render- 
ing It  pro]Kirliouatcly  more  and  more  alkaline.  Accord- 
ingly, the  urine  becomes  less  and  loss  acid,  and  porhapa 
erontuoUy  docidodly  alkaline.  When  acid  oosse*  to 
flow  into  tho  stomach,  and  any  superfluous  portion  whidi 
bad  boon  secreted  b  reabaorbod,  the  blood  rogain*  Hi 
f<«mer  awrwft  degree  of  alkalescence ;  the  urine  alio 
ifl  secreted  Ics.h  and  lees  alkaleseent,  and  lieoommg 
ftcid,  its  acidity  arLiesi  until  the  next  meal,  when  th* 
highest  degree  of  acidity  la  attained.  If  do  food  ba 
taken,  this  condition  of  urine  remains  stationaiy  lor 
about  twelve  boun ;  immediately  after  a  meal,  its  acidity 
again  {aUs,  and  gradually  approaches  an  alkalim  roao- 
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ti<)fi.*  Then  the  amorphouR  phosphAtes  mfty  be  depoBlted, 
especially  if  the  urine  becomes  mpro  alkaline,  by  the  in- 
geation  of  carbonates,  acetates,  or  citrates  of  alkalies  in 
various  fruits.  The  urine  ia  passed  in  a  turbid  state,  and 
this  turbidity  rather  diminishes  as  the  iirino  cools,  tho 
fluid  becoming  somewhstt  clearer.  Examined  in  tho  in- 
t«rvitl  of  digestion,  alkalinity  of  urine  inif^ht  inadvertently 
be  regarded  as  a  morbid  condition ;  but  examination  of 
another  and  anoilicr  snmplo  cxcrcUid  Romo  time  alter 
a  meal,  when  tho  procet»  of  digestion  is  complotofl. 
correcu  this  suspicion ;  tho  tirino  thcnoofortlt  is  found 
mam  and  more  acid  prior  to  the  next  meal,  when  tho 
alkaline  retrogression  siiperTene.1. 

This  alternation  nf  an  alkalescent  state  of  tho  urino 
during  digestion,  and  restoration  of  acidity  on  completion 
of  digestion,  invalidntes  tho  r&sult  of  any  one  examination 
of  tJie  urina  A  mixed  sample  of  the  whole  amount  of 
urine  excreted  during  the  twenty-four  hours  will  give  its 
avorago  condition. 

If  ivlatlU  alkali — as  Carbonate  of  ammonia — be  tho 
occasion  of  alkaline  urino,  then  tho  deposit  oonsiiits  of 
tbe  anunoniaoo-magnoBian  pbosphato — triple  phosphate 
— together  with  some  phosphiito  of  lime ;  the  former 
appearing  in  tbo  form  of  tnuisparont  priinnntic  crystals, 
or  of  foUoooous,  sboUar,  or  penniform  crystals  (Fig.  76). 
The  two  tatter  arc  phosphate  of  lime.'f' 

This  deposit  occurs  whenover  phosphates  are  deposited 
in  couneotioQ  with  an  inflamed  state  of  the  mucous 

*  8m  advtfM  obMrvkUow  b;  Dr.  Julius  Vc^l :  "  A  Gui<la  to  cbo 
Anal]^  of  th*  CFriii«k"  by  C.  Nmbauev  ud  J.  Vogcl,  cd.  1.    TtuaUUd 
foe  New  Sjd.  Soo.  b7  W.  A.  Mu-kbiim,  p.  S94. 
■I-  lMtKct,liM,  KmmI]. 
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membrane  of  the  bltidder,  tlie  ammonia  being  8up)t]ied 
by  the  docomp<j^tioij  of  urea,  which  consiilucut  of  the 
urino  nmy  bo  regarded  us  carbonato  of  uninonia,  plus 
two  atoms  of  water.  Whether  urino  is  over  eecrettd 
ammoniacal  a]ipcars  doubtful ;  without  doubt,  however. 
it  mjiy  become  so,  after  cinis^oD,  by  docomposition  of 
the  urea.  Thia  source  of  .the  ammc^ia  present  in  tlM 
phosphate,  as  then  formed,  was  first  cleariy  p«n!«iv«d  by 
l^ccauu,  uiid  has  since  bccu  explicitly  pointed  out  by 
Owen  Kces.  The  docomposiliou  of  urea  is  o&ct«d 
Apparently  by  the  mucus,  acting  as  a  fenncnt,  which  is 


no.  79. 

always  more  freely  sccretud  by  an  inflamed  mucoisi 
membrane,  as  in  pycUUs  and  cysUus.  Anunoniaco- 
inagnosian  phosphate,  consisting  of  lbs  charactetistic 
crystals,  is  abundantly  deposited ;  and  equallyso,aThite 
tenacious  substance,  that  can  be  drawn  into  akeios  of 
ooosidorablo  longlk  It  is  aaid  to  consist  of  pu»-g)obl]]«>, 
tlioy  having  become  adherent  under  the  action  of  amtw^ 
niacal  urine.  The  phosphate  above  mentiottod,  tfigeUtor 
with  grantdes  of  phosphate  of  lime,  are  thus  involvod  ia 
one  gelatinous  mass ;  forming  perhaps  a  calculous  oou- 
croUoD  in  the  bladder,  and  presenting  an  iridooent 
poUicIe  on  the  surface  of  such  urtnc,  when  passed.    This 


f       mixi 


DErosna  axd  calcvll 


497 


nuxed  deposit  is  frequently  witnessed  in  cases  of  paralysis 
affecting  tho  bladder,  &  condition  bordonng  on  chronic 
inflammation. 

But  tho  unmixed  ammoniaco-miignoeian  phoephato 
(loposit  may  occur  occasionally  in  urine  which  is  not 
perceptibly  ammoniacal. 

Chemical  Ttsta. — All  the  phoaphates  are  dissolved  by 
acids — unlike  coagulated  albumeu;  and  remain  uo- 
afTected  by  heat,  or  tho  urino  becomes  even  more  turbid 
on  boiling — unlike  the  deposit  or  the  turbid  uiiuo  of  tho 
lithatos ;  but  the  following  points  of  contrast  distinguish 
the  two  kinds  of  alkaline  urtne — the  ammoniacal  irom 
that  caused  bylixed  alkali. 

Ammoniacal  urine  effects  no  change  in  blue  litmus- 
paper  until  it  dries,  whoa  the  pink  colour  immediately 
appears."  Urine  becoming  alkaline  during  digestion, 
i.f.,  from  Jixfd  alluiU,  turna  pink  paper  blue,  which  ro- 
mains  so  when  dry.  Ammoniacal  unno  deposits 
crystals  of  phosphate  of  ammonia  and  magnesia,  while 
urino  othorwiso  alkaline,  from  Jized  alkali,  deposits  an 
amorphous  powder  of  phosphate  of  lime.  The  former 
d^wsit  is  associated  with  mucus  and  pus ;  the  latter  with 
mucus  only,  and  rarely  tn  great  quantity.  Ammoniacal 
urine  Li  constantly  alkaline;  that  from  fixed  alkali  is 
only  occnsionally  alkaline,  i.e.,  at  particular  periods  of 
tlio  day.  Avimoniitcal  urine  is  a  sign  of  local  disease — 
inflammation  of  tlio  urinary  mucous  membmno ;  wkeroaa 
alkalescence  bom  fixed  alkali  is  a  sign  of  a  more  genoroJ 
disorder,  t.«.,  indigestion. 

*  8(*  "  TnM.  cif  Uw  Cbndck)  Soabtjr,"  voL  U.  p.  241,  Kvoiaanlcation 
by  Bcmof  Jaati. 
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of  phoEphaUis  dooa  Dot  imply  their 
Appoumnco  is  no  mcasuro  of  tho  tot 
Should  the  urino  bo  alkitlinc,  wo  th 
the  amount  of  earthy  boseR— lime  and 
iu  combination  with  phosphoric  ac 
UiiC  this  dopoait  of  phosphoric  salts  cc 
the  whole  phosphoric  acid  protont 
])ortion  remains  concealed  in  the  sol 
soda,  which  is  nevor  spontancouKly 
any  circii  Distances. 

The  term  "  phosphntic  diathosis,"  u 
1>r,  Prout^  is  now  abandoned.    It 
mine.  ' 

To  determine  the  wfiof^  amon 
eliminated,  it  is  necessary  to  ascorti 
this  nlkalino  phosphate,  as  noil  as  t 
phosphates.  Both  together  ropresen 
diatheeis. 

For  this  purpose  the  following  ez' 
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mmed  by  weighing  tho  residue.  The  ftlkaUno  phosplintos 
arO  estimntcrl  by  taking  About  t'OO  grains  of  urine,  Euldiiig 
nn  excess  of  chloride  of  calcium,  and  then  pure  ammonia. 
Hius  all  the  phosphoric  acid  is  precipitated  as  phosphato 
of  lime.  This  is  to  be  filtered,  well  washed,  and  tho 
hlter  and  the  precipitate  burnt  with  a  drop  or  two  of 
nitric  acid.  I  f  the  lilt  ration  has  boon  slow,  it  is  necessary 
to  re-dis£olvo  tho  residue  in  a  platinum  cnicihte  by 
hydrochloric  acid,  and  to  ro-prccipicato  by  pure  ammonia, 
when  tho  filtration  n-itl  lake  place  very  rapidly.  After 
being  burnt,  the  cnicihlo  ia  weighed,  and  by  dcductinfir 
the  previously  determined  earthy  phosphates,  the  dif- 
ference may  1>e  taken  as  the  amount  of  alkaline  phos- 
phate.* 


Oxalate  of  Lime  (CjO,+(;aO-|-2HO)  »»  Unm.— 
JHaeoMs  assoeiatal : 

loatmatAwUh 


Dyspepsia. 

Gouty  diathesis. 

Uric  acid  and  urates  in 

urine. 
4I5iThofiifl  of  liver. 
Jatmdice. 

Cholera,  convalescence. 
Dright'ft  duease,  chronic. 
Convalescence  from  .levenj 

disea-scs. 
Many  chronic  discascfl. 


Scrofula. 
KicketL 

Kmphyiiema  of  lung. 
Emphysema  of  hmg  with 

phthisis. 
Empliysema  of  lung  with 

bronchitis. 
Sponnatorrhtco. 
Pregnancy. 
Biabotoa  mcllitus. 
iJ^itepsy. 


*  8m  "  Pha  Tnni.,"  191S.  t^  StS. 
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General  Sjfmptom«. — They  are  those  of  exhaustion  with 
irritability.  Deprestsion  of  spiriu,  even  to  melancholy, 
with  irritability  of  temper,  often  amounting  to  irascibility; 
groat  muscular  debility,  with  a  scvcro  and  constant  pain 
or  scnso  of  weight  across  tho  loins ;  llatulont  djiipcpua. 
well  marked,  and  loss  of  [ic»h ;  all  tbcso  symptoms  cor- 
responding very  much  to  tho  phosphoric  dialhc«&  But 
the  doopor  tinge,  so  to  spouk,  of  tho  symptoms  referred 
to,  and  the  peculiar  otive-greentsh  colour  of  tho  skin, 
almost  stamp  with  characteristic  distinction  tbo  oxalic- 
acid  diathesis.  Certain  additional  symptoms  will  ud  the 
diagnosis.  Feverish  excitement,  with  dryness  of  the 
palmR  of  tho  hands  and  Hole«  of  tho  feet,  especially  to- 
wards evening,  may  be  notable  in  scvcro  cases ;  while  the 
tendency  to  boils  is  of  very  frequent  occiurcnca  Irrita- 
bility of  the  bladder  is,  perhapd.  equally  frequent  in 
either  case,  but  the  condition  of  the  urine  will  at  once 
determine  tho  differenco. 

Tho  symplxtms  of  oxaluria  must  not  alono  bo  taken 
into  consideration— apart  from  the  sUte  of  tho  urine ; 
for,  as  Dr.  Vf.  Roberts  observes,  these  symptoms  may  bo 
present  in  typical  complctoness  without  oxaluria;  and 
oonvenely,  oxaluria  may  exbt  in  its  highest  intenntr. 
and  may  even  go  on  to  tho  formation  of  a  mulberry  cal- 
culus, without  evoking  any  of  tho  symptoms — tbo 
patient,  especially  if  a  child,  appearing  to  enjoy  blooming 
health,  until  the  supervention  of  vesical  iiritation  &om 
Btone. 

Phtfsicat  C^racters  of  Urine. — Clouded  with  much 
cpitliclium.  and  of  a  bright  amber  colour,  somewhat  i«- 
sembUng  the  bright  golden-sherry  colour  of  Uthic'acid 


ilrine ;  bat  contrasting  with  the  pale,  whey-Uko  urine  of 
earthy  phosphates,  and  the  tiirbid  oiango-hrown  of 
ammonuciU  urino,  which,  moreover,  presents  ari  iridcKcent 
poUiclo  on  its  surface,  and  is  ropy  and  fetid.  The 
upecilio  gravity  varies  extremely,  from  1015.  or  less,  to 
I'025.  ormoro.  Quantity  of  urine  not  much  increased. 
Reaction  decidedly  acid.  No  deposit  of  oxalato,  unless 
present  in  some  quantity,  and  after  some  hours  or  days ; 
then  appoftring  aa  minute,  colourless,  transparont,  hemp- 
seed  concretions,  mingled  with  mucus  as  a  cloudy  de- 
posit. 

On  being  boated,  the  tuino  may  become  gelatinous^ 
yet  retain  its  tnmsparcncy. 


Fio.  ;t. 

Microscopical  C?iarad^'4.~~Cry9ttiia  in  three  forms : 
octobedra,  the  most  common,  or  as  dumb-boU  shaped 
crystals ;  occasionally  in  the  shape  of  smidl,  rod  blood- 
globules,  probably  the  earliest  stage  of  dumb-boll  oxa- 
late. All  these  are  here  represented  (Fig.  77).  It 
should,  however,  bo  noticed  that  the  crystalline  forms 
vary,  as  they  turn  over  and  asaumo  different  aspects 
imder  the  microscope.  The  octohedra  may  thus  appear 
OS  parallelograms,  and  the  dumb-bell  is  .seen  as  an  ovoid. 

Chemical  Teste. — ^To  determine  the  Wio/«  quantity  of 
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oxalic  Acid — boo.  or  in  combiiiAtioD  with  ulkAlics  and 
soluble,  or  witli  lime,  a  poitiun  of  which  oxaUto  may 
be  preci)iitatcil — tbu  tirino  of  tvenlj-four  hours  must 
be  collected.  This  should  bo  evaporated  lo  about  one- 
fourth  its  bulk,  neutralizod  with  ftmniQnia,  be  stroo^j 
uciduUtcd  n-itb  acetic  acid  to  keep  tho  phosphates 
solved,  and  thon  a  solution  of  chlorido  of  calcium  add 
The  oxalate  nf  Umo  thus  fonnod  is  to  b<r  separated  by 
tihraiion.  dried,  converted  into  either  tho  carbonate  or 
tho  sulphato  in  the  usual  miuiner,  ireighed,  and  tho 
oxalic  acid  ealctilated  from  tho  resulting  carbonate  or 
mUphftta  If  there  be  any  reason  to  suppose  that  tho 
oxalate  is  mixed  with  unc  acid,  then  dissolve  in  hydro- 
chloric acid,  tilber,  neutrally  witli  anmionio,  and  again 
acidiUato  with  acetic  acid  (Ilassall). 

Should  any  oxaUto  of  lime  haro  become  deposited 
before  examination,  this  may  be  cither  separated  or  re- 
dissolved. 

To  estimate  the  dut(/no«tic  importance  of  oxalate  of 
liroe  in  the  urine,  it  should  bo  remembered  Uiat  this 
state  is  of  very  frequent  occurrence,  and  its  presenee 
cannot  be  regarded  as  signifj-ing  a  morbid  blood-con- 
dition, excepting  in  respect  of  the  quarUity  secreted 
A  few  minnte  crj'stals  are  quite  compatible  with  health ; 
but  large  crystabi  in  large  quantity,  and  }Kr»iMing  for  a 
cooaiderablo  period,  in<licato  such  morbid  conditioa 

Tho  following  obsen-otions  by  Golding  Bird,  respecting 
the  composition  of  oxolic-acid  urine,  relate  to  the  dreum. 
staweg  imder  which  it  occurs. 

In  ratlier  more  than  one-third  of  tho  ca&es  examined, 
uric  acid  or  urates  existed  in  large  excess,  forming  tbe 
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grCAtcr  bulk  of  the  existing  deposit.  In  all  there 
existed  a.  grcator  proportion  of  urea. than  in  healthy 
urine  of  the  same  density;  and  in  nearly  30  per  cent, 
ef  the  coses,  m  targo  ft  quantity  of  uroa  u-a&  proscut, 
that  the  fluid  crystAllizod  into  a  solid  mass  by  adding 
nitric  ocicL  Thi;  umtu  of  ammonia  found  in  the  depoeits 
of  oxalic-ftcid  urine  is  occasionally  tinted  with  a  pink 
hue.  An  excess  of  phosphate  frequently  accompanies 
the  oxalate.  The  prowmco  of  sugar  in  the  specimens 
examined  was  excoptionaL 

Proiit  regarded  the  oxidic-acid  diathesis  tks  a  substitute 
for  that  of  Utliic  acid,  the  former  being  preceded  and 
followed  by  tlie  latter.  Liebig  demonstrated  the  in- 
timate relation  of  Jitliic  acid  to  urea  and  oxalio  acid ; 
the  two  hitter  having  boon  formed  artitioially  from  the 
former ;  and  this  conversion  of  lithic  acid  was  shown  by 
Wohler's  experiments  to  take  place  in  the  bodies  of 
uiimals.  But  "  tho  most  oxitct  observations  bnvo  Eailed 
to  show  that  there  is  any  inverse  correspondence  between 
the  excretion  of  urea  and  ttthic  acid;  both  usually  in- 
crease and  diminish  together"  (W.  Hoberts). 

Oxalic-acid  urine — pro^xsrly  so  called  from  tho  quan- 
tity of  this  acid  cxcrct«d — is  an  ozpreesion  of  nuivy 
morbid  conditions.  Taking  patients  indisctiminately  in 
a  hospital,  Bonco  Jones  concludes  that  oxalate  of  lime 
is  notably  present  in  tho  urine  in  nearly  one  out  of 
thiea  Bijicuses  of  many  kinds,  and  of  eppoBtto  charac- 
ters, are  appaicntly  conducive  to  this  result:  indiges- 
tion, especially  if  attended  with  tlatulenco,  and  in  cases 
also  whore  no  indigestion  was  ever  experienced;  skin 
diseases,  and  in  cases  where  the  skin  was  never  afiectod ; 
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in  acute  rheumatism,  acute  gout,  fovcr.  and  in  ^acases 
of  women  and  children. 

Beneke's  obscrvatiutui  have  led  bim  to  llio  fbllowing 
definite  concluHions: 

1.  Excess  of  oxftlic  acid  has  its  proximate  cause  in  an 
impeded  metamori>hosi8 — that  is,  in  an  insuSicioit 
activity  of  that  stage  of  oxidatjon  which  changoi  oxalic 
acid  into  carhonic  acid  (tho  fonnor  differing  from  tho 
latter  only  in  containing  half  an  atom  less  of  oxygen). 

2.  Oxalic  acid  has,  if  not  its  sole,  it£  chief  source  in 
tl^  azou»ed  constituents  of  the  blood  and  food  ;  STer;^- 
thing,  therefore,  which  retards  the  metamorphosis  of 
these  constituents  occasions  an  excess  of  oxalic  acid. 

3.  Such  a  retardation  of  the  metamorphosLt  of  tJie 
azoti&od  constituents  of  the  blood  may  bo  detcnnlncd 
by  the  following  causes : 

<i.  Abuse  of  azotisod  articles  of  food  (direct  retarda- 
tion). 

6.  Abuse  of  sacchaiino  and  starchy  articlos  of  food 
(indiroct  retardation). 

c.  Iwiuliicicucy  of  tho  red  blood  •  corpuscles  and 
(eventually)  diminished  oxidation. 

d.  Insufficient  cqjoymont  of  puro,  frash,  ventilated 
ur. 

e.  Organic  louons  which  in  any  way  impodo  respin* 
tion  and  tlio  circulation  of  tbo  blood. 

/.  Conditimis  of  the  nervous  system  which  bear  a 
character  of  depression,  whether  these  arise  primarily 
from  mental  derangement,  or  trmn  pathological  ctates 
of  tho  blood. 

4.  Excess  of  alkaline  bases  in  the  blood ;  and  it  b  Dot 
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improbftMo  that  uq  uicrcnsod  procIuctloD  of  luetic  and 
butyric  acids  in  tbo  digestive  c&asl,  consequont  thereon, 
impedes  the  development  of  the  red  blood-corpusclos, 
and  thereby  generates  that  chlorotic  state  which  so 
often  occa^ons  and  accompanies  oxaluria. 

5.  Catarrhal  conditionB  of  the  intestinal  mucous  mem- 
brane, in  case  thoy  oro  accompanied  by  oxaluria,  have 
at  most  only  a  common  sourca.  They  may  determine 
oxaluria  by  causing  donmged  digestion,  but  cannot  bo 
considered  as  Its  proximate  cause. 

The  generally  more  healthy  state  of  the  urinary 
orgMis  in  connection  with  oxalic  -  acid  urine,  ia  an 
important  consideration  with  reference  to  lithotomy  or 
lithotrity. 


Suipkuric  Acid  (Ho,SOO  m  Urine. 


Diaeaset  asmctaUd : 


Fever,  eimpla 
Rheumatic  fever, 
Acuto  pneumonia. 
Fyivmia  after  cooHuoat 

smallpox. 
Delirium  tromCTis. 
Acuta  capilloty  bronchitis. 
Acute  phthisis. 
Typhoid  fever. 
Smallpox. 
>Iilk  fever. 
'    Acute  pleurisy. 


Bright's  disease,  acuta 

chronic. 
Chronic  disoasos  generally. 
Jaundice  without  fovor. 
Cholera. 
Antcmia  and  chloTOsis. 
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hicrcucd  vlttl 

Chorea. 

Diabotcs  moUitus. 

Cholera. 

Aoicimii  and  chlorosis. 

i'hy^ical  Chaniders  of  Urine,  aro  Dot,  apf; 
peculiar,  and  therefor©  not  distinctivo.  They 
apjK^r  to  TOseoible  generally  thase  of  febrile  urine.  No 
deposit  of  &ulphatea  ever  occurs,  tliey  being  soluble  in 
urine — acid  or  alkaline — including  ammoniacal  urine. 

Mkrosoopiatl  Characters. — C'rj'ittabi  of  sulphates  may 
bo  readily  procurod  by  cvaporatlug  u  small  quantity  of 
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urino  <m  a  slip  of  glass.  Tho  sulphate  of  fxAa^  then 
apjiears  in  tho  shape  of  short  six-sided  prisms,  tenoi- 
natcd  by  six-sided  pyramids ;  but  frequently  the  body 
of  tho  crystal  is  wanting,  thus  prosenting  a  tiu 
faced  dodecobedroa  Also  in  the  shape  of 
and  dumb-bells  (Fig.  78).  Sulphate  of  toda  appears  m 
decahedral  crystala 

Chemieal  Tt»ts. — Dy  adding  a  Bolnble  salt  of  baijrta. ' 
«Lj/.,  chloride  of  baiium,  the  sulphate  of  baryta  fonnsd 
is    insoluble    and   conspicuous,  thus  repmonting  the 
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salphurio  acid  present ;  but  not  discovered  by  merely 
inspecting  the  nrine,  in  whicli  the  milpbates  of  poUisb 
and  soda  are  abHoliitely  soluble,  wlietber  the  urine  bo 
itself  acid  or  alkaline.  Tho  readiness  with  which  the 
ituolublo  baryta  sulphate  ajvponrs  will  show  the  excess  of 
ftiilphuric  acid. 

Tho  whole  quantity  of  sulphuric  acid  present  may  bo 
determiiiod  as  proposed  by  Dr.  ISunco  Jones : — about  500 
grains  of  urine  aru  weighed,  and  chloride  of  barium  is 
then  added  in  excess,  a  few  th^ips  of  hydrochloric  or 
nitric  acid  being  used  to  ensure  tho  solution  of  tho  phos- 

ate  of  baryta.  Heat  is  applied,  and  the  liquid  boiled 
lor  ft  few  minutes  briskly,  llio  Kulpbate  uf  Larylii  i.s 
filtered  and  washed  until  the  clear  liquid  is  i>crfoctly 
froo  from  chloride  of  barium.  Tho  filter  is  burnt,  and 
the  residuo  weighed  The  amount  of  sulphate  of  baryta 
in  a  knonn  quantity  of  urine  is  thus  determined,  and  tho 
whole  amount  in  twenty-four  hours  can  be  calculated. 

Diagnostic  Value. — ^The  interpretation  of  sulphuric 
acid  in  tho  urine  is  somewhat  parallel  to  that  of  phos- 
phoric acid.  Tiio  quantity  of  cither  acid  present  abso- 
lutely and  relatively  to  the  other  urinary  constituents, 
is  tho  question  with  rofcrcnco  to  the  blood-condition. 
Uuliko  phosphoric  acid,  no  part  of  tho  sulphuric  acid 
is  ever  deposited  in  combination,  i.e.,  an  sulphates  of 
potash  and  soda ;  they  being  the  only  sulphates  (except- 
ing, perhnjis,  a  little  lime  sulphate),  and  which  ore  com- 
pletely soluble  in  any  urine,  even  alkaline  urine.  But  tho 
greater  part — about  three-fourths  of  tlio  whole  of  tho  phus- 
phoric  acid — is  in  combination  with  these  alkaline  ba.tes, 
and  these  phosphates  are  aUo  completely  soluble  in 
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nny  urine,  and  ncvor  deposited,  \\liilc,  therefore,  men 
inspection  of  the  tirino  overlooks  the  greater  portion 
of  the  phosphoric  acid  present,  it  discovers  none  of  the 
stilphuric  acid  On  the  other  hand,  the  remaining  small 
portion  of  phosphoric  acid  in  comhinatJon  with  the 
earthy  bases,  lime  and  magnesia,  being  insoluhlo  only  in 
alkaline  urine,  Uieir  precipitation  indicates  and  measorec 
only  the  alkalescence  of  tho  urine, — by  fixed  alkali, 
potash  or  soda,  or  the  volatile  alkali,  ammonia.  Not 
even  this  chemical  condition  of  the  urine  is  discovetmbb 
through  the  sulphates,  which  never  appear. 

Chemical  examination  of  the  urine— as  already  de- 
scribed— by  tho  formation  of  the  sulphate  of  baryta, 
which  is  insoluble,  and  dopoatod  accordingly, 
discover  the  presence  of  sulphuric  acid,  and  its  i 
amount. 

Hippuric  Acid  (HO,C,gHNOj)  m  Urine. 


Disaues  amKicUtd : 


DfminbdMd  wilh 

Jaundice,  absent. 
Typhus  fevor. 
I'ueumOTiia  t 


Incnuwd  viUl 

I-iver  disease,  e.g.,  cirrhosis. 
Dyspepsia,  atonic. 
Giolora. 
Chores. 

Diabetes  mcllitus. 
„       insipidus. 

The  GenenU  S^nptomti  are  those  of  mtisctdar  weak- 
ness and  nervous  exhaustion,  cooseqticnt,  it  would 
on  the  deprivation  of  nitrogenous  food  and  an  ei 
carbonaceous  matter  in  the  system.     The  accompanj 
condition  of  urine  will,  however,  as  usual,  detormine  the 
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dta^rooBlfl  botwoea  this  and  other  cltHooses,  €.g.,  oxcoas 
of  urea,  phoispbatos,  or  oxalulos,  which  present  ^imikr 
general  symptoms. 

Phjfaieal  Charactera  of  Urine, — The  colour  Tarieii — 
palo,  or,  it  may  be.  resomblos  that  of  febrile  urine ;  the 
odour  is  peuorally  like  that  of  whoy;  spocifio  gravity 
below  rather  than  abovo  the  healthy  average — 1020,  and 
in  one  cose  (by  Bouchardat)  it  varied  from  lOOli  to  100«. 
Quantity  oopiou^.  Koaction,  generally,  very  faintly  ncid, 
Doutral,  or  alkAlioo.  A  deposit  of  triple  phosphate  uf 
magnesia  not  unfroquently  occurs 


Fio.  79. 

MicroKopical  diaracterg. — Crystals  of  tho  oblique 
rhomboidal  prism,  and  its  modifications,  are  obtained  by 
evaporating  two  or  throe  drops  of  fresh  urino,  to  which 
a  little  hydnwhloric  acid  has  been  addud.  ou  a  slip  of 
gUas  (Fig.  79).  In  stale  urine,  the  hippuric  will  be 
found  oonverUd  into  benzole  acid;  but  ita  crystiiLi, 
obtained  in  like  manner,  arc  cliaracterL»tically  diHercnt 
— thin  glistening  scales. 

Chemical  3'««to.— Neutralize  tho  acid  with  lime,  con- 
centiato  by  evaporation,  add  hydrocldoric  ncid,  in  a  flask. 
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to  decompose  tlio  hippurate  of  lime ;  introduce  etlier  in 
Ifti^  quantity,  and  oork  the  flask;  agitate  from  titne  to 
lirao.  pour  oS  the  ethereal  solution  which  floats  on  the 
surface,  wash  it  with  water  to  remove  traces  of  hjdro- 
chlorio  acid,  and  then  ornporato  to  obtain  tho  free 
Iiippuric  aci(L 

If  tho  ctiior  should  not  separate  readily  from  the 
mixture,  add  a  vcrj'  sniall  quantity  of  alcohol ;  the  water 
added  removes  tho  tatter,  and  any  urea  in  Kolution.  as 
n-oll  oa  tho  hydrochloric  acid. 


Lactic  Acid  (HO.C.HjOj)  rn  Urine. 
2)isea»eft  aeaociaUtl : 

IlUTMWd  Witll 

Fcbrilo  diseases, 
IteciirrcQl  catarrh. 
Oxalate  of  lirao  and  uric  acid 
I>iabotcs  mellitus. 
Rachitis. 


OsUonudacia. 
I^mnia. 
Ijcuciemia. 
Puerperal  ferer. 
Rheumatism? 


Pkytieal  Characim  of  Urint, — Xot  distinctive. 

Mieroaa^ncal  CAarad  era.— Crystals  of  the  lactates  of 
anc,  lime,  and  copper  may  bo  obtained,  which  an 
characteristic ;  the  former  e3[>ecially,  being  thick  rhombic 
tablets  in  clusters,  and  those  of  lime  having  the  nppoar- 
anoe  of  double  brushes. 

Chemical  aWa.— Evaporate  fresh  urino  to  the  thicknon 
of  eyrtip,  by  means  of  a  low  tempcraturo  with  the  mter- 
i>ath.  treat  the  residue  with  alcohol  holding  oxalic  acid  in 
Kolution.  treat  tho  alcohoUc  extract  with  an  excosa  of 
kydrntcd  oxido  of  load,  filter  the  solution,  remove  the 


DEPOSITS  AND  CiXCULL  311 

excess  of  lead  by  sulphuretted  hydrogen,  boil  the  filtrate 
ii-ith  oxide  of  zinc,  filter  ^ain  and  evaporate  to  con- 
centration, and  lactate  of  zinc  will  appear  with  ita 
characteristic  crystals. 

Lactate  of  lime  may  be  formed  by  first  procuring  a 
solution  of  lactate  of  baryta,  and  then  decomposing  with 
sulphate  of  lime. 

Or,  the  lactate  of  copper,  from  that  of  lime,  by  adding 
sulphate  of  copper. 

Chloridea  in  Urine. 
Chloride  of  sodium  (NaCl). 
Chloride  of  potassium  (ECl). 
Chloride  of  atomouium  {NH,C1). 

Diseases  associated  : 
Increued  with  Dimlniahed  with 

Diabetes  mellitus.  Acute  pneumonia. 

Ague — cold  and  hot  stages.  Acute  pulmonary  phthisis. 
Chronic  phthisis.  Acute  capillary  bronchitis. 

Hot  stage,  and  beginning  Pleurisy. 

of  l^woating.  Acute  rheumatism. 

Typhus  fever. 

Typhoid  fever. 

Scariet  fever. 

Erysipelaa 

Puerperal  fever. 

Milk  fever. 

Chronic  febrile  diseases. 

Chorea. 

Dropsy — cardiac,  hepatic. 

Bright's  disease— acute 
and  chronia 


51S 


L'BLVARV  DlSSiSS: 


PAyvtooJ  Charaeten  of  IWiw.— Not  disUnctiva. 

Microacopical  C/iaractera — Tho  chlorine  is,  for  tko 
most  part,  in  combinatiou  wiUi  sodium,  imd  the  chloride 
of  sodium  readily  crysUiIlizctL  By  evaporating  »  drop  or 
two  of  urine  on  b  slip  uf  glass,  crystals  are  obtained  io 
tho  octobedral  form,  distinguished  from  thoae  of  oxaltfa 
of  lime  by  their  principal  axis  being  loi^r,  and  by  not 
polarizing  light,  tialf-octobedra,  which  aro  occasioiuily 
gtriated,  is  anotltor  forto.  Dodocahcdra,  or  twelve-uded 
ctystals.  are  the  rarest  form.    Byevaporalion  also.or  fram 
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a  solution  of  tbo  asb  of  urino,  tbe  salt  ofton  ctystaUina 
in  tho  form  of  crosslcts  nod  daggers  (Fig.  80). 

Chemical  Tesl^. — Nitrsto  of  aiWcr,  in  solution,  is  a 
bandy  test  for  ibo  prosonco,  or  qualiUtive  dotorminatiaD 
of  cblorido  of  sodium,  in  urine.  One  caution  otdy  * 
required :  to  strongly  acidulnto  tho  urino  vilb  nitric  acid, 
in  order  to  prevent  tbe  precipitation  of  phosphate  of  ail  tv; 
or  tbo  nitric  acid  may  bo  added  after  tbe  nitrate  of  silvftr. 
when  any  phosphate  of  silver  will  be  itomediately  <&- 
solved  (Tbudicbum). 

Tbe  quantity  may  bo  dctennined,  either  by  weighing 
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1©  white  precipitate — chloride  of  silver ;  or  volumetri- 
cally,  by  noting  the  quantity  of  a  aohition  of  nitrate  of 
ralver,  of  known  and  appropriate  strength,  required  to 
separate  the  whole  of  the  chlorina 


^^p3Hteost9 


Sugar  (CiaHisOiJ  in  Uiine, 
OMOoiated: 


Dlmlniiliod  with 

Hysteria  t 

Epilepsy  ? 

Asthma? 

Enipb>'soum,  pulmonary  ? 

rhthisls  ? 

Acute  pneumonia — sputa  f 

Hooping-cough — after  ? 


lucmiod  alUi 

Diahctes  mellitus. 
Dyspepsia. 
Gout. 

Injuries  of  head. 
Cholera. 

Hypochondriasis. 
Urine  of  ol<l  persona 
After  chloroform  of  24 
houis'  administration. 
Pregnancy  and  lactation. 
Lactation  with  suppression. 

Oeneral  Symptoms  of  Diabetes  MoUitus — MoUituria — 
Glucostma, — Approaching  assiduously,  the  quantity  of 
urine  becomes  notably  increased,  owing  to  the  diurotio 
action  of  sugar :  micturition,  also,  is  mote  frequent  and 
urgent,  from  the  presence  of  sugar  in  the  urine  secreted, 
an(]  thii-s  irritability  of  the  bladder  is  established.  ThU 
constant  drain  of  water  through  the  kidneys  is  neces.sarily 
attended  with  a  diminished  discharge  through  tlie  other 
channels  ;  honoe  dtynees  and  roughness  of  the  skin,  tho 
cuticle  powdering  off,  constipation,  a  pasty  tongue,  nob 
uufroquently  red  and  cracked,  unquenchable  thirst,  crav- 
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ing  hiuigor,  with  progreesiro  eTDSciatioo,  partly  doe  to 
actunJ  wasting,  partly  to  the  drj-ing  up  of  the  body  oan- 
BOquent  on  tho  incessant  renal  discharge  of  water  from 
lh«  Bystom.  TIio  quantity  of  fluid  drunk  daily  arongM 
from  8  to  12  pints;  but  it  may  amount  to  double  the 
latter  quantity,  or  more  ;  although  without  assuaging  tfaa 
insatiable  thirst,  or  reUeving  the  clammineea  or  parclud 
drynoss  of  the  mouth.  The  haggard  expression  of  iho  fJaos 
expresses  the  patient's  torment  Pulmonary  aymptoou 
of  phthisia,  with  hectic  fever,  sometimes  supervene. 
Debility  progressively  accompanieB  the  wasting  and 
mummification  of  the  body — some  oedema,  perhaps,  of 
the  legs  contrasting  with  the  otherwise  collapsed  appear^ 
nnce  of  the  sufferer ;  yet  the  mind  remains  unclouded  to 
the  last 

Diabetes  mdlltvs  is  tlio  oxprossion  sometimes  used  for 
that  disease  whereof  sugur  m  the  urine  is  the  sign ;  and 
this  attributive  title  seems  neoessaiy  to  disttnguisb 
ordinary  diabetes  from  a  variety  contra-dosig&alod  Dift- 
botes  irt^ii/idug.  In  the  former,  fuinacoous  matters  are 
probably  converted  into  dextrin,  and  thenco  at  once  into 
grape-sugar;  but  there  is  some  reason  to  believe  that 
this  succession  of  metamorphoses  nay  bo  iotomipted, 
and  that  an  insipid  sugar  is  then  formed  intermediately 
between  dextrin  and  sugar  of  milk  (Bene©  Jones).  This 
tasteless  sugar  resembles  sugar  of  milk,  differing  from  it 
in  not  giving  rise  to  mu<uc  acid  and  in  undergoing  ler> 
mentation.  It  con  be  converted  into  grapo-sugar  by  the 
action  of  acids. 

Diabetes  insipidus  has  received  other  names — Polj- 
dip^  (Dpcqucrel),  Diuresis  and  Ilydruria  (Willis).    The 
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RficroLioa  tbiis  signified,  of  a  large  quantity  of  waiery 
urino,  is  probably  a  distinct  cliseasa  Aqueous  diabetea 
commonly  occurs  ia  connection  with  hysteria ;  and  tho 
term  hj/druriu  distinguishes  it  from  azotwia,  of  which 
disease  an  excessive  excretion  of  xirea  is  tlie  prerailing 
chiiracteristic.  The  absolute  amount  of  urea  excreted  in 
the  twenty-four  hours  may  bo  increased  in  hydruria ;  no 
sample,  however,  of  such  urine  contains  its  normal  pro- 
portion to  the  water  secreted. 
Pk}fsical  CiiaracUrs  of  Urine. — Clear,  pale-straw,  or 


Fm.  ei. 

grcooish  tint,  sweet  smell  and  taste;  specific  gravity 
high,  Rvoroging  1'040,  and  the  quantity  much  increased, 
to  100  ounces,  or  even  400  ounces,  in  twenty-four  hours. 
A  crystalline  deposit  of  sugar  roodily^forms  as  an  efflo- 
nwcence  on  any  clothing  or  other  surface  nhero  the 
urino  may  happen  to  dry.  The  reaction  is  acid,  but 
neutral  or  .slightly  alkaline  if  the  quantity  of  sugar  be 
small  and  the  urine  fresh.  Ultimately,  the  sugar  may 
disappear,  and  tho  unne  become  albuminous  and 
scanty. 

33—2 


I  of  itfi 
lit  aa^ 


Jlfi0roaDci2>u3aI  ChaTader^—CryMh  in  th«  shape  cf 
rhombio  pUtes,  six-sided,  AggrcgMod  into  rotmdidi 
granules,  or*as*siiigIe  platoii  (Fig.  81). 

Chemical  TeM». — The  compoiution  of  diabetic  urine  it 
peculiar  in  containing  a  /<nviffn  ingretlicnt — glucose,  or 
sugar  of  the  grape,  and  which  is  excreted,  possibly,  in 
quantity  vorj'ing  from  1  lb.  to  S  lbs.  or  more,  io  twen^ 
four  houns ;  whereby  n  p«tJont  may  pass  more  than  bk 
own  weight  of  sugar  in  the  course  of*  fev  months.  Tbo 
urine  contains,  also,  usually  ratbor  more  than  lees  of  ite 
Ofdiasiy  constituenta. 

Diaffnoatie  Vaiue. — Saccharine  matter  is  occam* 
present,  and  as  a  mere  trace,  in  healthy  urine ;  but 
more  obrious  ({uantity.  and  per»islfmt.  is  abnonnal 

To  ostimsto  ihe  pathological  sigrtilicanoe  of  diabotts 
urine,  tberofore,  the  constant  presence  of  sugar  in  any 
notable  quantity,  rather  than  its  absolute  amount,  is  the 
diagnostic  sign  of  consequence. 

To  detect  this  morbid  condition  in  its  infi&ncy — indi- 
cating a  corresponding  tlood-condiuon^^^itain  testa, 
more  delicate  even  than  the  production  of  tbo  rhombic 
orystals,  can  be  applied  with  »gnal  success. 

Yeaet-,  or  Fcrmentaiion  r«st — This  is  ensQy  applied. 
Add  a  amall  quantity  of  yeast  to  some  of  the  stupsdad 
urine  in  a  saucer;  invert  a  test-tubo  filled  with  thts 
mixture,  and  stand  it  in  the  saucer;  then  place  the 
whole  in  a  prarm  room.  If  sugar  bo  preeent,  fermenta- 
tion soon  begins,  and  bubbles  of  carbonic  acid  rising  in 
the  tube  accumulato  and  depress  the  fluid.  >linute 
fungoid  growths  also  are  developed,  which  can  bo  seen 
with  tbo  aid  of  the  microscojKi.    Another  fimgiia    ptai 
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ellium  glaucum  (Fig.  82,  to  loft.) — itio  niildow  that  over* 
Rpi«&ds  decaying  vegetable  or  animal  mutter,  imd  which 
may  appear  in  non-sacchariuo  urino,  is  apt  to  bo  mistaken 
for  this  •■  yonsUplant " — torula  cei-evurue  (Fig.  82,  to 
right).  Their  distinctive  micrcwcopie  charactors  were 
pointed  out  by  Dr.  Hassall.* 

Certfun  chemical  teaUi  aro  more  conclusive;  They  all 
depend  on  the  facility  witli  which  the  compoution  of 
diabetic  sugar  is  changed';   and  this  can  bo  readily 


Vta.  82. 


effected  by  salts  of  copper,  and  by  alkahe&f  Full 
directions  for  the  Riioccssful  application  of  thcso  tests 
aro  given  in  Golding  Bird's  work  -^  tlie  following  par- 
ticulars, however,  are  essential  to  our  purpose — tbo 
early  and  exact  detection  and  discrimination  of  diabetic 
urine: 

ObjDpM-,  or  Trommer'fi  Teet. — Add  to  the  suspected 
urine  in  a  large  test<tubo  just  enoQgh  of  s  solution  of 

•  "ThB  Urine  in  IImIUi  uid  DUmfti^- pp.  IWISI. 

t  »oe  "  Mr<a.  Cliir,  Il«Ti«w,"  Juiiurjr,  1653.     Lional  B««l«. 

X  "Vtimtj  DepgdU."    Edit,  bjr  Dr.  Bixkett. 
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sulphata  of  copper  to  communicate  a  &int  blue  tinL  A 
slight  deposit  of  phosphate  of  copper  generally  ialls. 
Laquor  porassai  miiKt  then  be  added  in  great  excess;  a 
precipltato  of  hydrated  oxide  of  copper  drat  falls,  which 
rodi&soh-es  in  tho  cxcoss  of  alkali  if  sugar  be  present, 
forming  a  blue  solution  like  animoniuret  of  copper.  On 
gently  heating  the  mixturo  to  ebullition,  a  deposit  of  red 
suboxido  of  copper  fallx,  if  sugar  be  present. 

Fdilmg'a  Teat  Solution  may  be  used  as  in  Trotniner's 
test.  This  KolutJon  con»iAtfi  of  69  grs.  of  sulphate  of 
copper,  diwiolved  in  5  timed  its  weight  of  distilled  water ; 
to  which  is  added  a  conccutrntcd  solution  of  268  gn.  of 
tartrate  of  potash,  and  then  a.  solution  of  80  grs.  of 
caustic  soda  in  one  ounce  of  distilled  wnlo'r 

Ctvppezzuoli'a  Test. — Add  a  fuw  grains  of  blue  b>-drat«d 
oxide  of  copper  to  urine  in  a  conical  glan  veesol,  sod 
rcndor  tho  whole  alkaliuo  by  adding  liquor  potoauc  If 
sugar  be  present,  tho  fluid  assumes  a  reddish  colour,  and 
in  a  few  hours  the  edge  of  the  oxide  deposit  acquires  a 
yollew  colour,  which  gradually  extends  through  tho  mao, 
owing  to  the  reduction  of  tho  oxide  to  a  metallic  state 
{suboxide  Tf. 

fotadt,  or  Moore's  Tent. — Place  io  a  icst-tubo  about 
S  drachms  of  the  suspected  urine,  and  add  nesrly  half 
its  bulk  of  liquor  potassa;.  Heat  the  whole  over  a 
Rpirit-lamp,  and  allow  active  ebullition  to  continoe  Ux  a 
minuto  or  two ;  the  prorioualy  pale  urine  will  becotDO  of 
ao  orango-brown  or  even  a  bistre  tint,  according  to  tho 
proportion  of  sugar  present.  The  subsequent  addition  of 
an  acid  generally  causes  the  evoltitioa  of  ao  odoar  of 
boiling  molasses.  Should  tho  Uquor  potasan  oontain 
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a  dark  colour  is  produced  by  the  sulphur  in  tho  urinikry 
excretion  acting  on  it,  which  might  lead  one  to  suspect 
tho  presence  of  sugar  when  uono  exists — a  iiourco  of  enor 
fintl  pointed  out  by  Dr.  Owen  Rees.  Ucnco  it  is  impor- 
tant to  preserve  tho  teftl-solultoii  in  bottles  of  ^cn  glass 
free  from  lead. 

For  Tracer  only  of  Sugar. — Certain  tests  are  appro- 
priate for  the  detection  of  sugar,  when  present  in  other- 
wise unappreciable  small  quantity — as  a  mere  trace.  Tho 
application  of  such  tests  implies  tho  previous  scparatioa 
of  some  of  the  other  constituents,  which  would  interfere 
with  their  actioiL 

(a)  Briickt^s  yesf.— Add  to  the  suspected  urine,  neutral 
acotato  of  lead,  and  afterwards  biisic!  acetate  of  lead. 
Separate  the  precipitate  by  filtration,  and  add  ammonia 
to  the  solution.  The  precipitate,  by  ammonia,  is  decom- 
paied  by  oxalic  acid,  or  suspended  in  water,  and  sul- 
phuretted hydrogen  passed  through  it.  The  filtered 
sohiiion  contains  the  sugar,  which  can  then  be  detected 
by  atiy  of  the  testa  already  described. 

This  process  will  detect  tho  seventh  of  a  grain  of  sugar, 
diluted  with  more  than  six  ounces  of  water;  and  two- 
thirds  of  the  whole  quantity  of  sugar  present  in  a  aolution 
can  bo  separated. 

(i)  Mawmene'a  Text — Soak  strips  of  woollen  rag  tn  a 
solution  of  porchlorido  of  tin — one  part  of  perchloride  to 
two  parts  of  water — for  four  or  five  minutes.  Dry  tho 
slips  over  a  water-bath.  Let  fall  a  drop  of  tho  su^teobed 
urine  on  one  of  those  prepared  strips,  dry  it,  and  expose 
to  the  dull  rod  heat  of  a  spirit-lamp.  If  only  a  trace  of 
sugar  bo  proflODt,  a  black  spot  appears. 
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(c)  Ckromafe  of  Poi(uh  Teat. — Mix  equal  parts 
DOtitml  chromaM  of  potash  and  solution  of  potash  vith. 
the  suRpoctod  urine,  and  boii ;  if  Kogu  bo  presead, 
green  colour,  by  tho  formation  of  osido  of  chromiam, 
produced  (Iloraldy).  A  modificatioD  of  this  test  may 
be  made :  a  solution  of  bicbromato  of  potash  is  deoom- 
po&ed  by  excess  of  sulphuric  acid ;  mix  tliis  with  th« 
urine,  and  boil ;  a  beautiful  groon  colour  appears.  TUi- 
reaction  is  not  aflfccted  by  utm,  tho  urates,  or  albumoi 
(Luton). 

<d>  Picric  Acid  Tent  {Dr.  George  J<Anton), — Picric 
acid  boiled  with  a  solution  of  potash  is  a  most  delicate 
test  for  glncosa    The  roductioa  of  yellow  picric  to  the 
det-p*rod  picranic  acid    by  glucose  when   boiled   with 
potash,  although  noticed  by  Braun  nearly  twenty  yean 
ago.  appears  not  lo  have  been  utilizod  as  a  practical  t^^l 
^  of  a  solution  of  grape-sugar,  gr.  j  to  ^,  is  mixed  wIV 
5|  of  liquor  potassat  (B.r.).  n^  10  of  a  saturated  solutioo 
of  picric  acid,  and  made  up  to  5i\j  with  di&tilled  vnUa. 
Tho  mixture  is  placed  in  &  boiling-tube  ten  inches  looff 
(U]d  three-quarters  of  an  inch  wide,  having  a  mark  made 
at  the  Iteight  of  jiij.     It  is  then  heated  to  the  boiling' 
point,  and  kept  boiling  for  sixty  seconds.    The  rantltto^ 
colour  indicates  gr.  }  sugar  to  "ij.    This  colour  may  be 
exactly  imitated  by  a  solution  of  acetato  of  iron,  with  ex- 
cess of  acetic  acid,  which  is  used  as  a  standaid  in  "■**''"B 
a  quantitative  analysis.    Tho  depth  of  coloar  is  directly 
proportioned  to  tlie  amotmt  of  sugar  pmsent  to  deoom* 
pose  the  picric  acid.     When  the  colour  is  deeper 
tlie  standard,  the  dark  liquid  is  dilulod  until  it  and 
standard  have  the  some  tint.    The  dUutioD  ti  odectad  in 
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a  tube  twelve  inches  loDg,  divided  into  equal  l>IOtU  iucb 
and  l-lOOlli  pArt&  By  tJie  side  is  a  tube  of  equal  bizc, 
ooDtaiuing  the  standard  colour.  A  more  exact  compari- 
son of  the  colours  is  made  by  looking  through  equal 
columns  of  the  aaocharine  liquid,  and  the  standard  iu 
flat-bottomed  tubes  held  over  white  pajwr  or  porcelain. 
Ten  minims  of  solution  of  picric  acid  are  nthcr  more 
than  equiraleat  to  the  sugar  (1-8  grs.)  in  ^  of  a  solution 
containing  gr.  j  to  )^.  In  making  on  analyids  tho  picric 
acid  must  be  in  proportion  to  the  amount  of  sugar.  1/ 
^0  proportion  of  sugar  be  as  high  as  aix  grains  ta  tlio 
ounce,  about  a  draohm  of  solution  of  picric  acid  will  bo 
,  required  for  a  drachm  of  the  sugar  solution.  When  tho 
amount  of  sugar  is  more  than  six  grains  to  the  ounce, 
the  liquid  should  be  diluted  in  a  dctinito  proportion  be* 
fore  it  is  analyzed.  ]>istJllod  or  puro  rain  water  is  used 
for  dilution.  Hard  water  becomes  turbid  when  mixed 
with  caustic  potash.  If  undiluted  urine  is  rendered 
turbid  by  phosphates  in  process  of  testing,  it  should  bo 
cleared  by  liltration.  llio  mcasurcmoots  and  dilutions 
must  all  be  accurate.  The  presence  of  albumen  even  in 
targe  amount  does  not  iaterfcro  practically  with  tho 
pioric-acid  test.  The  accuracy  of  tlio  lest  is  proved  by 
practically  identical  results  from  analysing  the  same 
specimens  by  ]>r.  l>avy'»  ammonioiu  cupric  solution,  and 
by  the  picric  acid  and  potash.  An  analysis  of  about  liOO 
specimens  of  normal  urine  by  the  picric-acid  process  in- 
dicates the  constant  presence  of  a  substance  capable  of 
reducing  picric  acid  and  cupric  oxide  in  proportions 
equivalent  to  from  05  to  07  grains  of  glucose  per  ounce, 
but  apparently  diSbring  from  glucose  in  tho  fact  that  it 
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cannot  bo  miido  to  undergo  the  vinous  fermentAtion  under 
the  influence  of  beat,  olc* 

To  fJstinutte  tli«  Quantity  ofSagar. — Ry  the  Ferm&Ata- 
tion  Test,  the  qii&ntity  of  sugar  present  in  diabetio  urine 
nmj  be  estinuited  According  to  either  of  two  of  the  results 
of  this  process : 

(rt)  Btj  inecuurinff  tfie  wltime  of  Carbonic  Acid  pro- 
duced.— ^Tho  mixturo  of  jrcoAt  and  urine  is  pUced  in 
H  jfnwhiated  tube,  invertod  over  mercuiy.  When  the 
fonucntntioD  is  Untsbed,  in  from  six  to  tvrolvo  hours,  at  ft 
tcmporaturo  of  lOO"  Fabr.,  the  volume  of  gas  formed  is 
thus  indicatod,  and  subject  to  correction  for  tempenture 
and  pressure,  the  amount  of  sugitr  can  bo  calculated. 
Ooe  cubic  inch  of  carbonic  acid  refnosestji  nearly  Cf^^ 
grain  of  sugar.  ^^M 

(b)  By  the  dimintUion  in  spcei^c  gravity  or  -weiffbt  of 
the  Urine,  after  destruction  of  the  Sw^r  by  GompUte  fer- 
mentation; a»  covijfared  loilh  tKe  weight  before  thi»  j>rO' 
eett — Dr.  W.  Roberta's  method.  The  difference  of  specific 
gravity  here  indicates  the  quantity  of  sugar.  Two  por- 
tions of  urine,  of  four  ounces  each,  are  placed  in  Reparata 
bottles  of  about  tvrclvc  ounces  capacity.  In  one  is 
placed  a  piece  of  German  yeast,  the  other  is  tightly 
corked.  BoUi  are  placed  in  a  warm  place  for  twonty- 
two  hours,  until  fermentation  is  complete.  The  bottles 
aro  removed  to  a  cooler  locality,  and  after  two  hours 
the  density  of  tho  fluid  in  each  bottle  is  tested  by  the 
urinometer.  Every  degree  of  density  lost,  by  the  fer- 
tnonuid  sample,  indicates  one  grain  of  sugar  in  each 
fluid  ounce  of  urina 

•  Clia  Soe.  LMtd,  1SS3,  tUtA  tth. 
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All/avign  in  I/rtnn — Albwminuria. 


Diseases  amoeiated : 

Bright's  disease,  acute 

and  chronic 
Scarlatina. 
Disease  of  heart, 
Cholorii. 
Diarrhtea. 
Fuorpenl  convulaioDa. 

„        fevflp. 
Typhoid  fever. 
Typhws  fever. 
Pneumonia. 
Bronchitia. 
Phthisis. 


Ithcumatism,  Bcut«. 

„  subacute. 

Pregnancy. 
Intermittent  foror. 
Moasle.s. 
Smallpox. 
Peritonitis. 
Pleurisy. 
Erysipelas. 
Paralysia. 
Purpura. 

Diseases    with    blood    in 
urine. 


l>r.  W.  Roberta  thus  arnuigcs  the  diseases  in  which 
albumen  appeani  more  or  loss  coDstanlly  in  the  urino : 

(1)  Acute  and  chronic  ]iri^ht's  di8ea.<<c  of  the  kidnoyH; 

(2)  Pregnancy  and  the  p\icri)enil  stole. 

(S)  Febrile  and  infkmnmtory  diseases ;xymolic  discosei; 
such  AS  scarlet  fever,  measles,  snuill-pox,  typhoid,  cholera, 
yellow  fever,  ague,  tUphtlierio,  etc. ;  intlamnutory  diseases, 
such  as  pneumonia,  peritouitis,  tiaumatic  fever,  acute 
articular  rheumatism,  etc. 

(4)  Imj)cdimonts  to  the  circulation  of  the  blood — 
emph^'senia,  hcart-dbcnscs,  abdomioal  tumours,  cirr- 
hosis, etc. 

(b)  A  hydncmio  and  dissolved  state  of  the  blood  and 
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nbony  of  tho  tisuos,  micli  as  purpun,  scurvj,  p^rmui^ 

hospital  gAQgretifl ;  also  luematinuru. 

(6)  Lead-poisoning. 

(7)  Nerroiui  disturbance — neurotic  albuminnriit. 
General  SymptoTns  of  Bright's  discsse  of  the  kidneya. 

—Certain  structural  changes  in  the  kidney  are  tho  im- 
mediftto  causes  of  tho  ttyinptoms.  Those  changes  we: 
congestion, — tho  kidneys  being  enlarged  by  engorgement 
of  blood,  and  having  a  deep  puiple  colour ;  fcdloired  by 
interstitial  efHision,  afiecting  chiefly  the  cortical  or 
secreting  portion  of  the  gland,  with  enlargement,  pale 
colour,  and  modcrntely  firm  conRistenco ;  degeneration, — 
fatty  or  waxy  (amyloid)  dogonenition  of  the  effused 
matter,  with  some  physical  alterations  of  colour  aad 
oonsistertce;  or,  bstly,  partial  absorption  and  conlrac- 
tion, — producing  a  small,  firm,  remnant  kidney,  having 
an  irregular  puckorctl  surface,  and  graoidar  aspect  when 
the  adherent  capsule  is  withdrawn, — granular  dogono- 
ration. 

The  first  of  these  conditJoDs  has  be«n  named  by  Dr. 
G,  Johnson  acute  desquamative  nephritis, — KbtinooB 
casts  of  the  uriniferouR  tubules,  with  epiUielial  oolU 
coming  away  in  tlie  urine ;  tlio  xecond,  chronic  non- 
desquftiuativo  nephritis ;  while  the  third  oondition  might 
be  termed  the  atrophied  or  remnant  kidney. 

Whether  we  regard  these  structural  chongos  as  a 
consequential  series,  or  as  so  many  independent  form 
of  renal  dl-tease,  tliey  are  one  and  all  included  under 
the  title — Uright's  disease, — for  with  each,  albiiuuoous 
urine  is  invariably  connected. 
-  The  symptoms  incident  to  each  of  tbeso  alterations 


DEPOHITS  AND  CAlJCVLL 


of  struotaro  nocoFi»anly  TAry.  yet  they  &ro  Bubatantially 
tbe  8ame. 

Congtfition  of  the  kidnoya,  iM^nning  with  pain  or 
weight  in  tho  loins,  sickness,  and  general  febrile  dis- 
turbance, is  ftccompanied  with  albuminous  urine,  and 
tho  rotcntion  of  uren  and  water  in  the  blood,  with  its 
eOtision  into  tho  coUidiir  ttixturo  goncnilly :  tho  faco 
nssuming  n  palo,  pufTcd,  and  heavy  apjiearAnce,  whilo 
the  lower  Iimt»{  especially  become  cedematoim,  from 
below  upwards,  but  t)ie  swelling  pits  little  on  prossuro 
with  the  finger.  Thiti  state  constitutes  "  febrile  drap»y," 
as  from  ocuM  Bright's  disease,  in  its  earliest  stage.  Tho 
blood  and  urine  have,  iii  rcspoct  to  cjiuh  of  their  promi* 
nent  constituents,  albumen  and  urea,  changed  placea. 
While,  therefore,  the  nutrition  of  the  body  is  undur- 
mined  by  the  constant  abstraction  of  tlio  one,  the  syscom, 
througli  tho  blood,  is  poisoned  by  tho  retention  of  tho 
other.  Hence  the  symptoms  of  unemia,  whicli  arc  of 
a  typhoid  character,  and  prominently  thoso  of  "  fcbrilo 
oppros.<iion ;"  the  functions  of  the  nervous  system  Ixiing 
overwhelmed,  as  by  intoxication,  and  stupor  or  coma 
induced.  Urea  in  the  circulation  may  aSiact  various 
orj^ans,  giving  rise  to  particular  symptoms.  Meningitis 
with  its  sjinptoms,  or  thoee  of  cerebral  irritation  only, 
as  headache,  convulsions ;  pleurisy,  pericarditis,  or  i>eri- 
tonitts ;  irritation  of  tho  bronchial,  or  of  tho  gastro* 
intestinal  mucous  membranes.  Add  to  which,  dcgenoni- 
tion  of  other  organs,  especially  the  heart,  liver,  and 
vessels  of  the  brain,  is  not  uufroquontly  a  coexisting 
or  consequential  condlUon,  thus  giviog  riae  to  their 
additional  symptoms.    Dropsy,  owing  to  the  concomitant 
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retention  of  water  in  the  blood,  may  bo  called  an  acd 
dental  symptom. 

The  same  ossential  ej-mptoms  of  Bri^ht'a  diflOMO  of 
the  kidneys,  are  connected  also  with  the  alterations  of 
*tntctitre  which — as  cttronic  fonns  of  disease — occur  in 
consequence,  or  perhaps  independently,  of  congestion; 
but  little,  or  perhaps  no  albumen  is  passed,  although 
water  escapes  fireely  in  the  urine,'  while  the  uroa  and 
other  Holid  urinary  constituents  arc  still  retained  tn  a 
progressively  greater  proportion  in  tho  blood ;  thus  re- 
ducing the  urine  to  almost  a  more  discharge  of  wat4sr, 
and  often  in  great  quantity.  TIio  scanty  socrotaon  of 
urine  during  congestion,  oontrnsts  with  this  diurasts- 
anazoturia.  Micturition  Is  moro  froquont,  and  perhaps 
urgent,  in  the  one  case,  and  more  abundant  in  the  other. 
In  both,  irritability  of  tho  bladder  is  oxcitod  by  the  tm- 
aocustomed  urine. 

Physical  Charad^rs  of  Urint,  in  Bright'a  disease— 
AeuU. — Colour,  smoky  brown,  or  dark,  like  poiUr; 
eauly  frotlis,  owing  to  the  presence  of  albumen  ;  Epeoifie 
gravity  low.  averapng  1-014,  by  abstraction  of  tho  urea; 
qiuuitity  of  urine  much  diminished,  owing  to  the  reduced 
proportion  of  water.  On  standing,  there  is  on  abundant 
deposit  of  a  brownisli  or  chocolat«-oolourod,  flocculeol 
mauer,  resembling  tho  sediment  from  boaf-teo.  This 
sediment,  as  well  as  the  smoky  tint  of  the  urine,  an 
alike  due  to  tho  presence  of  altered  blood;  and  oor> 
responds  to  the  condition  of  febrile  dropsy.  In  cAromV 
coiiditions,  the  urine  becomes  pale  and  opalescent,  and 
is  less  apt  to  froth,  there  being  much  less  albumen :  the 
specific  gravity  declines  yet  lower,  down  perhaps  to 
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I'OiM,  vhilo  Uio  qiiAnlity  of  urmo  is  ineronsed,  npproftch- 
iiii;  even  to  diiircsu;.  Tho  reaction  is,  generally,  much 
leas  acid  tlian  in  health. 

To  dotermino  the  average  specific  gravity  of  tho  urino, 
a  mixed  sample  should  be  taken  from  the  Bocrction  in 
twenty-four  hours ;  or  the  examination  should  bo  modo 
at  least  twice— morning  and  evening.  Whoa  tho  urino 
is  most  concentrated — in  the  morning,  before  broakfast — 
a  constant  specific  gravity,  holow  the  healthy  average 
minimum  of  101.),  would  almost  surely  indi<:ato  the 
presence  of  albumen. 

The  specific  gravity  of  the  sonim  of  the  blood  is 
reduced  to  1-OlH  or  even  to  1-015,  as  compared  with 
tliat  in  health,  which  ranges  between  1*029  and  1*031. 

Miei-oscxfjncat  Oharaeter«. — Casts  of  tho  uriniferous 
tubules,  blood,  and  jtcrlmp»  puR,  may  pawi  in  the  urine, 
which  presents  Accordingly  characlcristio  npp«aninci»; 
under  tho  mtciOBoopo;  but  their  description  scarcely 
reUtcR  to  the  oempogition  of  tlie  urine  ftecroted.  nor 
are  these  orgttnic  dcposiu  essontinl  to  albuminunA. 
For  on  accurate  description  of  the  varinus  kinds  of 
uriniferous  tube-casts,  the  reader  may  consult  Dr.  W. 
Roberts's  valuable  treatise.' 

Chemical  TesU. — Tho  solid  constituents  of  the  urine, 
unoimting  in  health  to  about  6H  in  1000  of  urine,  in 
Bnght's  diseaso  declines  to  14,  12,  or  even  6  parts  only 
in  1000.  This  is  chiefly  due  to  the  abstraction  of  urea, 
alluded  to  in  connection  with  tlie  altered  physical 
characters  of  the  urine.  Tho  quantity  of  albumen 
contained  in  the  urine  varies  oxcoodingly ;  from  a  mere 
•  "Urinuy  uid  lUiu]  Dicoun,"  SnL  edit.,  p.  IIT. 
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tiftce,  to  posfflbly  545  gic  in  tba  twoaly-four  hours. 
(Parkes.) 

Tho  prosciico,  or.  an  in  tho  early  sta^  it  might  bo 
tonnod.  tbo  substitution  of  albumea ,  for  uroa,  is  eouly 
discovered  and  readily  distinguished,  provided  only 
certain  prccuutious  bo  observed  in  making  the  examioA- 
lion. 

They  relate  either  to  the  chemical  composition  of  the 
urine  submitted  to  oxamination,  or  to  tho  tosts  employed; 
chiefly.  thoBo  precautions  liave  refcronco  to  tJie  urina 
itself. 

Albuminous  urino  is  not  merely  a  solution  of  albumen. 
So  far  BS  it  alone  is  concerned,  by  applying  heat  to  such 
urine,  the  albuminous  portion — white  of  e^ — begins  to 
coagulate  at  160"  Fnltr.,  and  gradually  lioUditica  as  the 
temjjeraturo  nuen  to  212".  But  this  urine  coataios  other 
ingredients,  and  their  variations  in  quantity  interiiara 
with  the  cet^ulatiou  of  tho  albumen. 

Thus,  if  the  urine  be  alkaline,  or  even  neutral,  whetlier 
from  the  presence  of  volatile  alkali, — carbonate  of 
ammonia,  or  from  fixed  alkUi,  as  soda,  either  alkaK 
will  combine  with  albumen,  and  neither  of  the  resulting 
compounds  being  coogidable  by  heat,  the  urine  reauint 
clear  when  boat  is  applied.  Tho  albumen  is  not  dis- 
covered, although  perhaps  abundant  Or  again,  if  an 
opposite  oonditioa  exists, — should  the  urino  bo  over-acid, 
firem  the  presence  of  a  free  acid,  as  the  acetic  or  hydio- 
chtoric,  the  acid  will  combine  with  albumen,  and  ifio 
acetate  and  hydrochlerate  of  albumen  boiog  i 
by  heat,  the  lu-ino  remains  clear  when 
albumen  is  concealed. 


{uncoagoUUM 
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supposing,  however,  that,  on  the  application  of  heat, 
^B  whit©  flaky  procipitAte  does  fall,  reRemblmff  albumoa, 
it  may  not  be  ulbumen.  Earthy  phosphates  arc  like- 
wise precipitated  by  hoat  To  distinguish  between  theso 
two  <]e{>outa — phosphates  and  coagulated  albiimcn.  m 
well  as  to  ovoh-e  albumen  concealed  by  on  alkaline  or 
OTorAdd  state  of  the  urine — heat  having  been  applied, 
nitric  acid  (strong)  should  then  be  dropped  into  the 
testrtubc.  containing  supposed  albuminouii  urine,  If  tJie 
dopoftit  bo  phosphates,  th^  are  re-dtssolved ;  if  albumen, 
it  is  more  firmly  coagulated. 

Nitric  acid  unaided  will  precipitate  albumen,  but  it 
also  liberates  lithio  acid  from  tho  lilliates.  and  combines 
with  urea ;  when,  therefore,  either  of  llie»e  constituents 
is  present  in  excess,  a  brown  deposit  of  lithio  acid  or 
nitrate  of  urea  forms  and  disgui;!cs  the  albumen.  Both 
precipitates,  however,  together  with  tho  lithales,  ore  ro- 
disHolvod  by  heat,  which,  on  the  contrary,  dtBcIosoe 
albumen. 

In  short,  Keat  clean  ofl*  any  difficulty  arising  firottt 
lithic  ncid,  tho  tithntcs.  and  uroa  ;  nitrU:  acid  doars  off 
any  difficulty  arising  from  tho  (oiuthy)  phosphates,  at 
the  same  time  liberating  and  evolving  albumen  from 
any  prevailing  alkaline  or  mineral  acid  condition. 

Nitric  acid,  in  resiicct  of  it»  behaviour  to  albumen, 
disputes  with  heat  tho  privilcgo  of  discloAtng  tho  pro- 
aence  of  tbi<i  abnormal  constituent  of  urine.  Nitric  acid 
unites  with  albiunen,  forming  what  may  bo  called 
nitrate  of  albumen,  which  is  not  coagulablo  by  hoiiL 
Consequently,  if  only  just  so  much  acid  bo  added  to 
albuminous  urine  as  shall  combine  with  all  the  olbumeu 
L  34 
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present,  nnd  fonn  this  nitrate,  dodo  of  the  albamon  will 
nppoiur  whon  heatetl.  Nitrato  of  nlbutnffli  boing  itiauluUa 
in  nitric  acid,  appeare  when  more  acid  is  added ;  hut  is 
again  redtssolved  on  the  addition  of  im  exeem  of  ftcid. 
Tlio  hiippy  medium  quantity  of  acid  is  oeoeeBftry  to 
exhibit  albumen — not  juBt  an  equiralout,  which  com- 
bining vith  the  whole  amount  present,  reodon  it  io- 
Rohible,  although  heated ;  this  would  be  too  small  * 
proportion  of  acid ;  while  an  excess — above  thM  pro- 
iwrtion  in  which  Uie  nitrate  of  albumen  li  insoluble — 
rcdissolvcs  it 

To  stxike  the  balance,  and  moreover  obriate  all  otlwr 
possible  dillicullic8  to  which  I  have  referred,  the  right 
method  of  examining  Rupposod  albuminous  urine  it 
simply  tlus :  Pour  a  small  quantity — say  a  fluid  drachm 
— of  the  urine  into  a  tcst-tubo ;  heat  it  to  the  boiling* 
point,  and  then  drop  in  hvo  or  tliree  drojw  only  of  strong 
nitric  acid.  If  phosphates  have  been  procipitAted  by  tba 
heat  applied,  they  will  be  rediiuolTed,  and  the  white 
Bakes  of  coagulated  albumen  appear  more  dearly.  On 
boing  allowed  to  stand,  it  will  subside  la  tlio  tube, 
leaving  the  urine  above  clear ;  thus  deliniog  tlie  quantity 
of  albumen  present  in  any  given  quantity  of  xuiob 
examined.  This  will  be  found,  as  alrcody  said,  to  vary 
between  two  extremes;  a  slight  white  cloudiness  sub- 
«ding  OB  a  little  flaky  deposit,  or  part  or  the  whole 
eomplo  becoming  solid  and  white,  tike  coagulated 
olbumcQ  of  an  egg,  in  the  tube. 

For  Tracta  on^  of  AlbuTnen — Bierie  Aeid  ToA 
(M.  Gcdippe,  Dr.  George  Joknwn). — Although  picric 
acid  was  originally  recommended  by  Dr.  Oolipiw,  in 
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'1874*  M  A  delieato  test  for  tho  prosonco  of  a  very 
minute  qiinntity  of  albumen  in  urine,  the  ^ilt  npprcctn- 
tion  of  this  test  is  (ttie  to  Dr.  Goorgo  Johnson,  by  the 
suggestion  of  his  son,  Mr.  G.  S.  Johnson ;  the  former 
of  whom  gives  the  following  precise  directions  for  its 
appIication.t 

The  test  may  be  used  in  the  form  of  a  saturated 
aqueous  xolution,  or  in  the  form  of  powder  or  crystals. 
To  make  a  satumtod  solution,  odd  to  tho  powder  or 
crystals  Rfly  times  tboir  bulk  of  boiling  distilled  water ; 
a  portion  of  tho  acid  will  orystalli/e  out  on  cooling, 
leaving  a  transparent  yellow  supomiitiLut  liquid.  This 
solution  being  added  to  an  equal  volume  of  unne  in  a 
"test-tube,  immediately  coagulates  albumen.  The  co^u- 
'labed  picrate  of  albumen  \h  soluble  in  alkalies.  If,  there- 
fore, the  urine  be  alkaline,  it  must  be  acidulated  before 
adding  the  picric-acid  solution.  To  detect  a  very  minuto 
quantity  of  albumen,  tho  following  method  is  tlio  best: 
Take  a  test-tube  about  six  inches  loog,  and  pour  into  it 
1  tirine  to  wiUiin  two  inches  of  the  top ;  slopo  tlio  tube, 
I  and  pour  in  slowly  about  an  inch  of  the  solution  of  picric 
I  acid,  which  will  mix  with  the  upper  layer  of  urine,  and 
i  tho  yellow  mixture  will  become  turbid  with  coagulated 
^ftldbumon,  thus  contrasting  with  tho  pellucid  unstained 
^^^irine  below.  Place  the  tube  in  a  stand,  and  after  two 
or  tbreo  hours  the  coagulated  albumen  will  have  subHided 
and  formed  a  delicate  horizontal  film  at  the  junction  of 
tho  coloured  with  tho  unstained  stratum  of  urine,  tho 
yellow  liquid  and-unstatoed  urine  below  being  quite  free 


•  ilrd.  Tinut  and  Oat.,  tdL  H.  p.  3M. 
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from  turUdity.  In  beating  with  tho  powder  or 
put  as  much  as  U  equal  in  Itulk  to  a  small  peppercorn 
into  tho  bottom  of  ik  tost>tube,  (uid  pour  in  a  oolumn  of 
urino  about  o»o  iaoh  in  hdghL  Shake  the  mixtaie 
briskly,  and  na  tlie  powder  diAftolvoR  the  urine  becomes 
turbid  with  coagulated  albumen.  The  object  ia  to  add 
as  much  of  the  test  as  the  urine  will  quickly  dissolve, 
and  DO  mote.  As  the  powder  disaolves  more  rapidly 
than  the  crystals,  it  is  better  adapted  for  testing  with 
the  dry  acid,  llie  application  of  boat  quickens  tlM 
solution  of  the  powder,  and  so  hastens  tho  ooagulatioo 
of  tho  nlbtuncn. 

To  exacU>j  e^imate  the  quantity  of  AUmnum.— 
Either  of  (he  two  following  prooeasos  may  bo  rosoTted 
to:— 

Take  SOO  grs.  of  the  urine  of  twonty-four  hours,  and 
boil  it  in  a  flask,  nitrio  acid  being  added  siiUioqucntly, 
to  secure  coagulation  of  the  albumen,  and  to  dissolve 
any  of  the  phosphates  deposited  by  boiling.  Then  let 
the  coagulated  albuuwn  subsido  by  sUnding  the  fiaak. ' 
doctnl  off  tho  clear  tluid.  uud  throw  the  residue  upon  a 
veighod  filter.  Wash  the  collected  albumen  on  the 
litter,  with  hot  distilled  water,  to  bring  away  Balino 
matter ;  dry  on  the  water-bath,  and  weigh. 

Or,  acetic  acid  may  bo  added,  in  just  sufHcient  quiD- 
tity,  and  the  uiiue  boiled,  thus  to  effect  coagulatioo. 
Tho  process  is  then  concluded  in  like  manner. 

J^iagnodtic  VcUva — ^The  ^gnificance  of  albui 
urine   is   its  pwnstonoe,  which    is  pathognomonio^ 
Bright's  discaso  of  tho  kidney.    With  rare  exceptions, 
this  diBcaso  is  invariably  accompanied  with  albuminoas 
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urine,  and  tbis  condition  of  urine  pcrmting  is  a  sura 
»ign  of  thnt  diHeitRe,  and  of  no  otbor. 

Temporariiy,  albuminoiiu  urine  is  associated  with 
man;  other  diaeoses,  most  of  which  ore  specilied  in 
tho  tnblo. 

Bile  in  Urine. 


Diteaset  asaodated : 

Jaundice  ftvim  obstruction. 
Acutu  Hepatitis. 
Cirrhoeis  of  liver. 
Acute  yellow  Atrophy. 
Pneumonia. 


Smallpox. 

Scarlet  fever. 

Puerperal  fever. 

Pysmia. 

Urine  iu  hot  weather. 

Urine  of  Pregnancy. 


General  Symploma  of  Jaundice — Certain  structural 
changes  in  tho  liver  ore  tho  immodiato  causes  of  tho 
symptoms.  These  changes  are ;  some  medMnieal  im- 
pediment, which,  precluding  a  free  flow  of  bile  into  tho 
duodenum,  permits  absorptJon  of  the  bile  imprisoned. 
The  obftaciti  in  question  ma^  be  constriction,  or  closuro 
of— as  by  a  gall-stono  impacted  in — tho  common  bilo' 
duot,  the  hepatic  duct,  the  cysUo  duct,  or  of  the  bile- 
dacta  within  tlie  liver;*  or  the  impediment  may  be  duo 
to  some  external  oauw  of  presstuv  on  eithorof  the  ducta, 
as  by  thickening  of  the  pylorus,  duodenum,  or  head  of 
the  pancreas  ;  or  a  tumoiu-  within  the  liver  itself,  over- 
laying the  duets.  Without  any  obviotm  mochaQioal 
impediment  to  the  free  escape  of  bile,  aupprtmon  of  Us 
secretion  ia  more  frequently  tlie  oecasien  of  deficient 
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elimination  of  bQo.  Structural  disMSo  of  iho  liver,  t^. 
ioHamnrntion,  acute  and  chronic,  cirrhosis,  &tty  dogenora- 
tjon,  operatea  in  this  way.  So,  aiso,  various  blood- 
poisons,  e.y.  through  fiaake-bit«s,  pysemtc  infectimi  of 
the  blood,  typhus,  and  malaria,  intormittent,  rooiittontt 
and  yellow  favor,  sovcruily  givo  rise  to  jaundico.  Ether 
and  chloroform,  tikcwiite,  am  said  to  occaeionaUy  buvo 
this  eflbcU  In  all  thcso  cases  tbo  liver  itself  may  be 
structurally  healtby;  the  blood-poison  alone  is  the 
cause  of  a  suppressed  secrotion  of  bile,  whiuh.  ia  turn, 
reaotiog  upon  tho  blood,  induces  jaundtcoi  Similarly, 
through  the  nervous  system,  mental  emotions  have,  in 
soma  casos,  paralyzed  the  liver,  and  produced  this 
disease. 

The  symptoms  of  each  of  tJiese  causative  conditions 
are  those  of  jaundice — a  yellow  or  yellowish-green  dif* 
colouration  of  the  skin  and  conjunclivie,  and  of  the  tmne, 
with  light  drHb-colourod  fk'ceH.    Those  appoarancw  an 
doe  to  tbo  presence  or  absence  of  biliary  oolouring- 
mattcrs.    The  retention  of  bile  in  the  blood  circulating 
lis,  like  urea,  sedative  to  the  vital  powers  of  the  nervous 
Fand    muscular  systems,  irritative  in  its  operation  on 
certain    parts,    locally.      Hypochoodriacal    depression, 
kmariness,  and  great   weakness,  are  not  unfrecjuontly 
Flicoompanied  with  an  intolerable  itcliing  of  the  skin,  and 
rirritabihty  of  the  urinary  bladder,  as  biliary  colouring- 
matter  escapes  by  the  urine.    The  want  of  bile  in  the 
small  intestine  renders  the  process  of  digestion  incom- 
plete; and  the  inappetoncy  or  oven  loathing  of  food 
occasioned  by  the  bile  retained  in  the  system,  is  accom- 
panied with  imperfect  chylilicalioD  of  the  scanty  tngcata. 
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and  the  separation  of  palo  jellow  ffecal  matter ;  while 
habitual  conKtipntion  is  relieved  by  occanonal  colicky 
(liarrh<»a.  Pio^rcssivo  emaciation  nocessarily  follows 
tliis  constant  sturvation  ;  and  tho  withered,  discoloured 
uppcartmco  of  tho  individual,  melancholy,  oxhaiistod. 
and  dyspeptic,  cannot  fail  to  convey  the  impression  of 
Jaundica  Examination  of  the  urine  will  at  once  settle 
the  question. 

The  passage  of  a  (ralKstone  is  attended  with  paroxys- 
mal pain  in  the  epij^^astrium — always  severe,  oomotitOM 
cxcniciatiog,  according  to  the  size  of  the  stone  in 
traruitu — hiccup,  vomiting,  and  comttitutional  diaturb- 
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onco ;  but,  in  general,  tnflamination  and  its  symptom- 
atic fever  do  not  supervena 

rhynical  Charadera  of  Urine. — Colour,  dark  sa&ron, 
green  or  black ;  leaving  a  bright  yeUow,or  other  stwn,  on 
wliite  linen.    Other  characters  are  not  peculiar. 

ificroacopietd  Cliaraderv. — Cortain  comtituonts  of  tho 
Inle,  when  present  in  urine,  may  be  obtained  in  cr)'HtiUline 
fonng.  Taurine,  ait  regular  hexagonal  prisms,  with  four 
or  six-sided  sharp  extremities,  the  elementaiy  form  being 
a  ri^ht  rhombic  prism.  Crystals  of  cholesteriuo  may  also 
be  found.    (Fig.  83.) 
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CSiemieal  TeMa—im  tho  most  dolic»tc  means  of  dft- 
tecting  the  presence  of  biliuj  eol(mrvag-matter$.  wbeo 
flscaping  by  the  urine  in  quantity  tx>o  minute  to  be  visiUe, 
or  made  vUiblo  by  stainiDg  linen. 

NU/rit  Aci<i — I'our  on  a  while  plato,  or  sheet  of 
vritiog-pAper,  a  small  quantity  of  tho  suspected  urin% 
ao  aa  bo  form  an  exceedingly  thin  layer,  and  carefully 
alloh-  n  drop  or  two  of  nitric  acid  to  fall  upon  it  An 
uuinodiate  pluy  of  ooloun,  groon  and  pink  predominat- 
iug,  will,  if  the  oolouring-maUer  of  bile  be  preseott 
appear  around  the  spot  where  tho  acid  falls. 

Helle/a  Te^—Md  to  the  urino  any  slbuimnoua  Stud 
— serum  of  blood  or  white  of  egg ;  than  pour  in  suiBcieat 
nitric  acid  to  produce  a  ctmsidcrablo  albuminous  coagu- 
lutn.  Examiiiud  after  a  short  ropose,  it  will  present  a 
bluish  or  green  colour  if  bilo  pigmont  existed  iu  the 
urine ;  whilst,  if  none  were  pti.«ent,  tbo  deposited  nuaa  , 
wilt  be  white  or  merely  slightly  yellow.  J^H 

Hut  albumen  precipitated  by  nitric  acid  in  uriiw, 
destitute  of  bile,  is  more  or  less  coloured,  bluish  or 
reddish  ;  this  appearance  arising  from  the  action  of  nitric 
acid  on  the  colouring-matter  of  tho  urine — uroxantbine. 
Dr.  Bashani  has  observed  this  urinary  oolouied  albumen 
most  fretiucntty  in  acute  renal  dropsy,  and  it  is  a  veiy 
unfavourable  sign. 

AetUite  of  teail  precipitates  albumen,  if  present,  in 
bHioiu  urine,  of  a  ydlowiah  colour. 

Colour  of  PhoHj^utieii. — After  exposure  of  urine  for  a 
dAy  or  two,  crystals  of  triple  phosphates  aro  deposited, 
hA\Tng  a  yellow  tinge.  A  very  dohcata  and  pretty  test 
of  bile  colourtng-maltor.    (HassalL) 
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For  Bile  Aci(h.~~(a)  Petlmho/er's  Ttxt:  To  a  Kmftll 
quaDticy  of  the  siupectod  urine  in  a  Wst-tubo,  two-thirds 
of  its  volume  of  sulphuric  add  are  to  be  carefully  ftdded, 
takiiif;  core  that  the  mixture,  which  aoon  becomos  hot, 
novor  exceeds  a  temperature  of  1M°.  Throe  or 
four  dropa  of  a  solution  of  one  port  of  sugar  to  four  of 
water  are  then  added,  and  the  mixture  shaken.  A 
yiolet-red  colour  is  developed  if  bile  be  preseut  This 
familiar  tost  was  not  much  credited  by  Golding  liird. 
His  cspcrionco  led  him  to  doubt  its  accuracy,  and  in 
applying  it  there  are  numerous  sources  of  fallacy  to  bo 
guarded  against;  chiefly,  that  the  action  of  sulphurio 
acid  on  sugar  develops  a  red  colour  in  tlio  absonco  of 
bile.  A  mixture  of  albumen  or  oil  with  sugar  will,  even 
in  very  minute  quantities,  under  the  action  of  sulphurio 
acid,  produce  a  purple  or  scarlet  colour,  as  Raspail  long 
ago  obsen'ed. 

{6)  Hoppt'g  TkiI — for  a  ti-ace  of  bile  acid.  Treat  tbo 
suspected  urine  with  excels  of  milk  of  lime,  and  boil  for 
half  ati  hour.  Filter,  and  evaporate  the  clear  tluid 
nearly  to  dryness,  and  tlien  decompose  with  excess  of 
strong  hydrochloric  acid.  Boil  the  mixture  for  half  an 
hour,  renewing  the  acid  &om  time  to  time,  so  as  to 
prevent  the  spurting  which  would  occur  from  over- 
concentration.  Lot  the  mixture  completely  cool,  and 
then  dilute  with  from  six  to  eight  times  its  vohime 
of  water.  Filter  the  turbid  solution,  and  wash  tbo 
resinous  mass,  until  tho  water  runs  ihrough  quito 
oolourless.  Dissolve  the  residue  in  spirit,  containing 
90  per  cent  of  real  alcohol,  deooloiize  with  animal 
charcoal,  again  filter,  and  evaporate  to  dryness  over  a 
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vUar-lntli.  The  jeUowuh  rwinotu  nuuduo  h  puro 
€lu)loidie  aoid  On  wamung  it,  ft  poculiar  muak-Iiko 
odonr  is  emitted.  Diitsolve  thix  rc&inoiu  matter  in  k 
little  caustic  aoda  nad  wArm  water,  add  a  lilUe  sugar, 
ai)d  let  full,  Hlowly,  tbroo  dropii  of  coaocQtmtod  sul- 
phuric odd  into  tbo  mixturo.  Tbo  reeinouK  acid  is  at 
first  prceipitutod  ;  but  afterwards,  the  flakes  adhering  to 
tlio  glass  aro  iiluwly  dissolved  by  adding  more  sulphuric 
acid,  luid  tburo  appears  an  entirely  clear  fluid,  of  a 
beautiful  dark  viclet  colour  ("Vircbow'a  Archiv,**  toL 
xtil;  "ArcluTes  of  Med.,"  vol.  i.).  This  test  results  from  an 
«UboiMo  process,  but  it  is  a  vei^'  delicate  and  infallible 

Tho  following  useful  tables  arc  from  I>r.  Golding 
Bird's  work  ;*  they  contain  roforonce  to  somo  deposits 
not  hitherto  doscribod  in  this  work,  but  which  aro  hero 
incidentally  introduced : 


<1)  Table  for  the  MicnaoopUtU  EMiminatwn  of  Urinary 

Depo«Ua. 

Deposit  amorphous,  und  disappears  od  tho  addition  of 

liquor  potaaste    ....    UratOL 

„  n  Bud  jMirmanent  on  the  addition  of 

liquor  potassie  .  Phosphate  of  lime. 

H         visibly  crystallini^  and  the  crystals  octohedralf 

Oxalate  of  limo. 

^  „  and  tho  crystals  hexagonal  tables; 

soluble  m  ammonia  .   .    Cystine. 

«  *  Uiinuy  Ilqmitii,"  etc.     Edited  hj  I>r.  Birk«tl. 
t  Anenbw  add;  t^luridc  ol  iwdliuit,  mad  tho  pmtoxiib  of  taiOmmj, 
■anaM  tlw  oelohodnl  lum,  bulaiv  nml/iiratvnt. 
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Peposit  visibly  ciTstaJline,  and  the  cryBtals  prismatio,  or 

pennifonn ;  not  soluble  in  am* 

monia,  but  in  acetic  acid  .   .  . 

Neutral  triple  phosphata 

„  „  and  the  crystals  radiated  or  foli- 

aceous;  not  soluble  in  am- 
monia, but  in  acetic  acid,  wiUi 
effervescence  . .  Carbonate  of  lima 

„  „  and  the  crystals  radiated  or  folia- 
ceous ;  not  soluble  in  ammonia, 
but  in  acetic  acid,  without  effer- 
vescence   Bibasic  triple 

phosphate.* 

„  „  and  the  crystals  dumb-bells ;    not 

soluble  in  ammonia,  but  in  acetic 
acid,  vith  effervescence  .  .  Car- 
bonate of  lim& 
and  the  crystals  dumb-bells  J  soluble 
by  heat,  but  not  in  ammonia,  nor 
acetic  acid.  .  .  Lithate  of  soda. 

„  „  and  the  oiystals  dumb-bells;    in- 

soluble by  heat,  ammonia,  and 
acetic  acid  . .  Oxalurate  of  lime.f 

„  „  and  the  crystals  dumb-bells,  with 

fringed  edges ;  insoluble  in  alco- 
hol and  acetic  acid,  but  soluble 
in  liquor  potassse  .  .  Lithic  acid. 

„  „  and  the  crystals  lozenge-shaped  or 

compound ;  insoluble  in  acetic 
acid  and  ammonia  .  .  Lithic  acid. 

*  la  not  j^  proved  lo  exbt  in  urine  (Thudidtnmf,  f  Ibid. 
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iHpocit  Tisibly  crysulline,  and  tbo  OTstab  spherical, 
with  or  iritliout  spicules;  aotoU* 
by  beat   ....   Litluta  of  soda. 

(2)  TabU  /or  Diacxmering  tke  A'a/ti«  of  Urinarf 
Depoaits  by  Chtmial  JRgagent$. 

Deposit  white,  and  soluble  by  beat    ....    Litliatoa 
,  „      and    insoluble    by  heat>  but  BoluUe  b 

onuDonifl Cystina 

.      and    insoluble   by   beat    and    ammonk 
but  soluble  in  acetic  acid    .     .     Elaitb; 

pbosphatM. 

and    insoluble    by  bea^   aounonia.    aod 

acetic  acid    .    .    OxaUt«  or  oxalunUi 

of  lime. 

coloured,  and  visibly  crptallioo  .  .  Lithic  acid. 

„         and  amorphous,  but  pate,  and  readDy 

(toluble  by  boat     .    .    .     LithaUa 

„         deeply,  amorphous,  and  alowly  solubb 

by  heat    .    .    Lithatee  stained  bj 

purparioe. 

Various  Organic  dcpoaite  aro  met  with  in  tbe  urina* 
Somo  such  deposita  as  pus.  muctu,  blood,  and  morlMil 
growths,  have  been  noticed  in  connectton  with  cyBtitta, 

*  Tb«s*  dqxnl*  pn»a>t  Uw  cluncUriitiii  alnietsnd  RppaaiNDiM  if 
— H»,  pm,  (iiUMwl  ocUa  tma  tbr  gvoito-nrauuT  piwifw,  «uwiw,  UmA 
(wtmfurinihtaw  tabca,  rkriooa  lAhei  cdU.  md  Mbri»  «t  Hwm  i  It  ■WaOi 
eo^wbMe  bj  moMe  acid,  tad  eootbllnc  «f  ■  tenadon*  nBtiii  with  «<lk 
■MM  Hull  anil  rouBd,  cUmti  krg«  and  flat,  Willi  onl  SDCbl — UifiaHMi 
cr  cnn«i(ihi|[  af  nAarioal  gliibalm,  aU  babiMBi  En  a  in»trt»,  about  |  f^ 
«f  uifnslibKfianiator.aUMlded  with  wohontwawd  paBulM.aniI 
a  dowUa  <r  trifb  nackw  oa  Um  additMa  af  aottir  acid—it  b  poa. 
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htematUriA,  Aod  cancer,  or  olber  tumours  of  the  bladder. 
But  mostly  having  a  widu-sproad  clinical  stgniticance  in 
rokUon  to  muiy  different  disoasos,  which  must  bo  in- 
vestigated itK  the  cau«e«  of  organic  unuary  deposits,  thair 
further  consideration  belongs  properly  to  other  works. 
The  best  account  of  these  deposits,  with  which  I  am 
acquainted,  is  to  be  found  in  the  treatise  by  Dr.  W. 
Roberts  on  "  Urinary  and  Renal  Diseases,"  third 
edition.  Tlie  reader  will  there  loam  all  that  is  practi- 
CiUly  important  with  regard  to  those  more  rare  urinary 
diseases — "  Endemic  Hiematuria,"  "  Hgamatinuria,"  and 
"  Chylous  Urine." 


GEXERAL  TREATUEirr. 

The  rational  remedial  treatment  of  any  morbid  con- 
dition is,  essentially,  the  removal  of  the  oauso  or  causes 
in  operation :  its  preventive  treatmenty  thotr  anticipation. 

Lithie  Acid,  and  JAtha^M~-Tnat1t^6ni.—'Yho  patho- 
logical origin  of  lithie  acid  in  oxeess  is  mal-assimitation, 
primary  or  secondary ;  or  it  denotes  an  excess  of  animal 
food  over  luid  above  the  want-s  of  the  RyHtein,  wliich  is 
accordingly  expelled  in  limine  ttom  the  blood  through 
the  kidneys,  without  having  contributed  to  the  nourish- 
ment of  tho  budy.  Hygienic  measures,  therefore,  are 
most  important  A  reduced  proportion  of  animal  food 
is  obviously  tho  leading  curative  moasuro;  and  aotivo 
exercise  daily  to  increase  the  elimination  of  any  exoMB 
is  equally  necessary. 

No  remedial  measures  are  at  present  known  for 
direcUx/  correcting  mal-assimilation  in  respect  to  lithie 
acid  or  other  products.    The  eHect  of  increased  bodily 
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exercise  mny  be  to  incrciiso  tlio  dcstructiTO  roetamo^ 
phosis  of  Ui«  litgttly  nitrogenous  tcxturas,  i.e.  muscle; 
and  Uius  directly  incronse  the  produclion  of  lithio  itctd; 
but  this  may  a]»o  react  beneficially  ta  subeeqaeotty 
oonncting  the  mal- assimilation. 

Utliic  acid  passing  off  in  the  urine  u  Itthoto  of 
Ammonin  is  liable  to  bo  docompoeed  by  the  aotioD  of 
any  free  acid  present  in  the  urine ;  and  lithic  aoid  ItHU 
being  insoluble  appears  as  a  deposit  of  reddiiii-; 
sand,  oonxistiog  of  crystals,  vhioh  may  aggregate 
form  a  calculus.     Hence  the  administration  of  aUialim 
to  Tuutralise  the  acidity  of  the  urine  is  indicated,  of 
which  bicarbonate  of  potasli  is,  perhaps,  the  best  (or 
oft-rci>CAt«d    use.      Other    alkalies  employed  for    tbis 
purpose  are  the  bicarbonate  of  soda,  as  "  Vichy  water,' 
the  aoet&tcti,  tartrates,  and  citrates  of  soda  and  potash, 
phosphates  of  soda  and  ammonia,  and  borates  of 
and  potafib.    Conversely,  the  remotxU  of  any  soi 
aeidUjf  is    also  indicsiod;    but  this    refers    again   to 
hygienic    eonsidorations.      With   regard    to    food,    ths 
vegetable  acids,  or  that  n-ltich  will  form  them,  aa  sugar 
OT  starch  in  the  food,  should,  in  Dr.  Bence  Jones'! 
opinion,  be  prohibited.    On  the  other  hand,  free  ptt- 
spiration  to  eliminate  the  acids  of  the  sweat,  the  reteih 
tioQ  of  which  would  precipitate  uric  acid  in  the  urine,  ii 
scarcely  less  important     Warm  clothing,  warm  bathing 
friction  with  horsehair  gloves  and  l>elt — an  exceUoBt 
skin  stimulant — and  diaphoretics,  may  thus  prove  most 
efficacious. 

Lithato  of  ammonia  being  soluble  in  urine  at  thi 
temperaturo  of  the  body,  tU  solution  is  secured,  pn>- 
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Tided  on\y  that  fluid  be  not  ovorohargod.  But  dilution 
of  the  urino  will  best  prevent  supersaturatiai]  and 
deposit  The  frco  use  of  ttqucous  drinks  or  sodn-water 
is  c&lculstod  to  fulfil  this  indication,  and  thus  probably 
prevent  the  formatiou  of  a  lithato  of  ammonia  valculus. 
Diurotics,  which  increase  the  secretion,  will  also  aid 
the  dilution  of  urine,  and,  moreover,  tend  to  elintinate 
litbio  acid  or  litbates  from  the  sptem.  The  wine  of 
<!olchicum,  in  dosos  of  It-n  minims  and  upwards  threo 
times  a  day,  proscribed  with  the  carbonate  of  potash  to 
keep  the  lithic  acid  in  combination,  the  resulting  lithates 
themselves  being  further  held  in  solution  by  the  odmitus- 
tratiou  «f  diluents,  may  togetlier  carrj*  off  both,  and 
soothe  the  irritability  of  tho  bladder  which  accompanies 
their  discharge.  Saline  aperients  seem  to  contribute  to 
this  desirable  result  j\ny  prolonged  subjection  to  suoh 
a  course  of  elimination,  re<]uires  abo  tlio  simultaneous 
action  of  small  doses  of  blue  pill,  apparently  to  maintain 
the  projwrtionate  secretion  of  bile,  which  otherwise  being 
retained  as  compared  with  the  secretion  of  urine,  would 
disturb  the  relative  balance  of  their  constituents  in 
the  blood. 

Preventive  Trmtment  recognises  tho  samo  ruica  with 
regard  to  food  and  exercise;  alkalies  also  occasionally 
to  intercept  the  deposit  of  lithic  acid ;  uid  dilution  to 
secure  the  solution  of  Uthatos. 

Urta,  fteows  iit  Cniwr — Trfntrmnl.  —  It  should  b* 
remembered  that  urea — like  urio  acid,  &om  which  it 
may  be  derived — is  produced,  phyaiologically  in  tho 
system,  by  tho  dustructivo  motameiphosis  of  tho  highly 
nitrogenous  textures,  i.e,  muscle.     Nitrogenous  food  is 
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abo,  perlups,  a  direct  sourco  of  uroa,  and  is  nasuTcdly 
fcdlowed  by  a  rapid  nud  %*ery  oonxidomLly  increawxl 
production  of  this  oonstituonl  of  tho  urino.  Its  poUio- 
logical  origin  is  uppiirontly  similu-;  an  oxoeM  being 
produced  in  connection  witb  fobrilo  conditions,  and  * 
deficiency  in  thorn  of  an  oppo«ito  character.  Cone»- 
qUGDtly,  the  indications  of  curatiTO  treatment  would 
appear  to  be ;  to  lessen  the  daily  toil  and  harass,  which 
are  well  known  to  be  associated  with  ureal  diabetes,  and 
still  guided  by  pathology,  to  i«duc«  the  &up[>ly  of  animal 
food.  But  this  Uittcr  indication  is  not  confirmed  b; 
oxperienco.  It  in  found  necessary  to  repair  the  system 
by  a  goncrotts  diet,  niited  by  tonics  and  alcoholic  stimn- 
laou ;  tho  latter  seeming  to  supply  a  material  wliioh 
readily  oxidates,  and  thtia  protects  the  muscular  tiasue 
from  pruniaturo  decay,  with  that  exces-iive  production 
of  urea  which  rapidly  runs  off  through  the  kidneys  and 
inocsaanlly  irritates  the  bladder.  The  quantity  of  iirino; 
and  thenoo  the  frequency  and  urgency  of  mioturitioD, 
may  be  reduced  by  opium,  which  tends  also  to  aootht 
the  general  norvoii.1  excitement  that  acootapanioa  «• 
haustjon  of  mind  and  body. 

PrmeiUive  TrMtment  is  neoassarily  guided  by  similar 
considerations,  only  with  an  aQtioi[)&tory  application, 

Pkwphoric  AcUl,  and  Phonphaiea — TrwtinwnA— 
Guided  by  its  pathological  origin,  an  excess  of  phoRphorio 
acid,  in  combination  witb  alkaline  or  earthy  baiie^ 
suggests,  primarily,  tho  endeavour  to  arreat,  if  posail 
that  destructive  metamorphosis  of  nerve  tissue, 
genernteti  phosphoric  acid  in  abnormal  quantity.  Coa* 
sequently,  temporary  freedom,  at  least  from  ail  anxiety 
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and  corroding  care — in  short,  mental  relaxation — is 
primarily  imperaUve.  But  tlio  phosphoric  dialheKis  is 
encouraged  by  vogotablo  food.  A  more  animal  diet, 
therefore,  with  boor  and  wine,  is  scarcely  less  impora- 
tivo. 

Deposition  of  tho  Phosphates — phoaphatio  unne,  im- 
plying,  AS  it  doos,  an  alkaline  state  of  this  Buid,  suggests 
tho  use  of  mineral  acids,  llto  nitric  and  nitro-muriAtJo 
acids  diluted  are  perhaps  tho  most  useful ;  iilthoiigh  it 
must  be  confessed  that  tho  inSuonco  of  any  mtuorol  acids 
on  alkalinity  of  tho  urine  is  but  alight  They  aro  goner- 
ally  combined  with  vegetablo  tonics,  as  cinchona,  and 
witli  apparent  advantage.  Opium  also  will  aid  in  r&- 
»itohng  acidity  to  the  urine,  besides  subduing  ner^'oiia 
excitement.  Benzoic  acid  has  been  highly  recommended, 
it  being  converted  into  hippiiric  acid  during  its  passage 
through  the  system.  Tho  uarlhy  ])hosphate8,  i.e.  of  Umo 
and  magnosiii,  mny  thus  bo  held  in  soliiuon  and  bocomo 
invisible ;  tho  alkaline  phosphates,  i.e.  of  soda  and  potash, 
never  appearing.  But  tho  deposition  of  the  former  is 
elTtictod  by  an  excess  of  fixed  alkali, — soda  or  potash  itt 
tho  urine.  Another  occauon  of  phosphatic  urine,  is  oa 
inflomtnatory  atato  of  tho  urinary  mucous  membrano, 
with  tho  secretion  of  mucus,  which  acting  apparently  as 
a  furmont,  induces  tho  docorapoisition  of  urea  and  libera- 
tion of  carbonate  of  ammonia — a  wUitilt  atkolL  Tho 
urine  thon  becoming  alkaline,  deposits  the  iriplo  phos- 
phaLo  of  ammonia  and  mat^nosia  with  phnsphato  of  time. 
Alkalies,  howover,  have  been  recommended  by  Dr.  Oweti 
Bees,  with  the  view  of  reducing  the  acidity  of  the  urino 
as  secreted;  thus  preventing  ita  irritating  the  mucoua 
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membmno  of  tho  bladder,  less  mucus  is  Booretad,  and 
tirine  in  tho  bladdor  Aclually  becomes  more  aotd. 

Preventive  Treatmc7it  is  detfinnined  by  precisely  the 
Koma  considorations  tysepoctLag  tho  gcDOntion  of  pbos- 
phoric  ncid  iu  excess,  and  thoQOO  tlie  formntton  of 
phosphatoii  in  oxoess ;  and  also  rospecting  tho  dopoeition 
of  (earthy)  phosphates  in  tho  urino,  wbotbor  by  tixod  or 
volatile  alkali. 

Oxalic  Acid,  and  Oxalates — Treatment. — Considering 
the  certain  pathological  origin  of  oxaUc  acid,  in  excess, 
— by  tho  primary  mal-asdmilation  of  sugar  and  sugar- 
forming  food,  such  food  is  contra-indicated.  Ereiy 
species  of  vegetable  food  is  quoHtiooablo ;  and  thow 
which  contain  oxalic  acid,  e.g.  rhubarb,  xorrol.  onJ<»is, 
and  tomato,  or  certain  medicines,  e.g.  aUcalino  salts  with 
a  vegetable  acid,  are  unquestionably  forbidden.  Con- 
sidering also  tho  probabto  production  of  this  acid,  in 
CC8S,  by  the  destructive  metamorphosis  of  the  nitrogei 
tissues  in  secondary  mal-aHsimilation,  and  its  AKSocialiin 
with,  or  derivation  from,  lithio  acid,  a  nitrogenous  di« 
would  seem  to  bo  oontra-indicatod.  Nevcrtheleas,  ex- 
perionoe  shows  that  animal  food,  with  bnuKly-anid*waur 
instead  of  beer  or  wine,  form  a  suitable  diet ;  but  tlie 
water  should  be  distilled,  to  deprive  it  of  lime,  with  whick 
the  oxalic  acid  otherwise  combining  would  load  to  tlu 
Ebnnation  of  a  uriniry  calculus. 

Appropriate  medicinal  trtatment  will  aid  regimeiL 
Tho  minorol  acids  are  efficacious,  particularly  liydn- 
chloric  and  nitro-muriatic  acids,  in  coDJunction  wii& 
bitters.  They  were  recommended  by  Dr.  Prout  to  la 
token  daily  for  about  a  month,  or  until  lithio  acid,  or 
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lithates,  reappeared  in  Uio  urine.  By  adopting,  stud  h«; 
huch  a  course  of  acids  three  or  four  llmoe  in  the  year, 
and  by  a  carefully  regulated  diet,  I  bavo  soon  this  dia- 
thesis gnuhially  subdued,  and  at  length  removed  alto- 
gether. Irritability  of  tho  bladdor,  in  counoction  iberowitii, 
IB  not  unfreiitienily  subdued  by  tJio  compound  ttn<rtura 
of  camphor;  indeed,  Dr.  Bonce  Jones  Bjieaka  of  this 
remedy  US  having  thus  proved  "  very  useful." 

The  ossocintion  of  oxalate  of  lime  with  uric  acid  in  the 
urine,  rwitiircji  tlio  anomalous  adminuitration  of  both 
acids  and  iilkulic!)).  In  such  casus,  supposing  the  deposit 
of  ozAlate  to  be  considerable  and  persistent,  I>r.  Hassal) 
suggests  that  it  should  be  treated  in  the  first  instance. 
If  the  uric  acid  deposit  bo  constant  and  in  large  quantity, 
alkalies  nml  m^ids  may  sometjines  be  admini»lGred  with 
advontn^'c  aUomatoly. 

Preifjntive  Trmtment  will  consist  in  tho  avoidance  of 
those  article*  of  food  which  are  apt  to  produce  or  actually 
contain  oxalic  acid,  and  in  tho  obecrvanoo  of  tho  auiuble 
diet.  Conjointly,  the  procaultonaTy  use  uf  the  appropriate 
medicinal  measures,  oocasioDally. 

Sitlpharic  Acid — Trtatment. — Animal  and  vegetable 
food  having,  apparently,  equal  inHiionce  in  producing 
an  excess  of  sulphates  in  the  urine,  no  distinction  can  bo 
drawn  favourable  to  either  Icind  of  diet,  as  a  remedial 
agont.  But  as  sulphur  is  disengaged  by  the  destructive 
metomorphosiji  of  the  nitrogenous  tJMues  chieHy,  and 
BubBequont3y.  by  oxidation,  is  convcrWd  into  sulphuric 
acid,  active  exercise,  which  increases  both  these  changes, 
is  contra-indicated.  Repose,  luid  the  requisite  remedial 
measures  for  subduing  febrile  excitement,  are,  perhaps, 
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the  gcQond  indications  to  bo  fuIfUlcd.  BHiminatiro  treat* 
ment  would,  of  course,  be  curative,  bj  removing  tba  •!■ 
cess  of  sulphuric  acid  from  the  iiyiitem  ;  but  tb«  [iiilMil 
state  of  knowledge  in  this  respect  is  here,  as  with  ragitd 
to  other  blood-conditions,  too  uasettled  for  practical  pur- 
poses. 

Preventive  Trtf^ment  oonsUts  tn  the  anticipation 
and  avoidance  of  tho  causative  conditions  abon 
alluded  to. 

Hippurie  Acid — Treatment — This  highly  carbona- 
oooiu  acid  is  produc«d  in  oxccsa,  cither  by  vegetable  food, 
itself  too  rich  in  carbon,  or  by  modicioo  containing  ben- 
zoic acid;  perhaps  also  by  thedestructi\*omotamor]>b(» 
of  nitrogenout)  tissue,  in  secondary  mal-a&simitation;  or 
by  defective  elimination  of  carbon  through  tho  liror, 
lungs,  or  akin.  But  little  is  known  rospecting  romedial 
measures.  The  substitution  of  nitrogeoous  food,  in- 
creased exercise,  and  tho  admintstratioa  of  modicinea  U 
increase  the  secretion  of  bile  and  sweat,  would  socm  to  tn 
the  most  hopeful 

PiYvcntive  TrtatmeiU  should  be  guided  by  umilar  odi- 
aidcmlions. 

Lactic  Acid — TreatmetU.~'Jih6  pathological  origta  of 
tliiH  acid,  in  excess,  is  obscure.  Food  Abounding  wttli 
lactic  ttoid,  introduced  by  primary  assimilation,  is  va- 
doubtedly  one  source.  Of  such  kinds  of  food  are,  milk 
and  vi^tablcs  which  have  become  eour,  and  augar  ov 
amylaceous  food  which  mny  be  oouveited  into  lactic  add 
Hut  an  excess  would  also  seem  to  arise,  in  some  casa^ 
from  the  destnictive  metamorphoeis  of  niasoalar  thtM 
in  Mcondary  inol-ossimilation ;    that  tissue  overywbera 
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alKiunding  with  IftClic  ocid.  Mal-cxcrotion  Uirougli  tho 
skin  is  anoihor  ullugcd  cauao ;  Uio  sweat,  it  is  said,  con- 
taining luetic  acid.  HoQce  tho  imputed  pathological 
origin  of  rhoutDatism.  Defective  respiration  is  also  an 
apparent  cause ;  lactic  acid  by  oxidation  being  readily 
converted  into  carbonic  acid. 

Taking  theso  facts  and  opinions  into  oonsidoratiou,  tho 
indications  uf  treatment  arc :  to  correct  any  error  of  diet, 
to  moderate  bodily  exertion,  to  maintain  or  increase  tho 
function.^  of  tho  skin  by  warm  clothing ;  and  to  render 
tho  respiration  moro  activo,  by  daily  oxorcifie,  when  tho 
excess  of  lactic  acid  ari»os  apparently  from  an  opposite 
condition,  in  thia  respocL 

Preventive  TreatTncnt,  aa  usual,  consisUi  in  tho  antici- 
patory obHorvanco  of  tho  curative  indications. 

Cltloridea — Treatment. — Introduced  iuu>  tho  system 
by  most  articles  of  food  in  the  couiso  of  primary  ofisimi- 
lation,  and  disongagod  from  tho  tissues  by  destructive 
■netamorphoHis  in  secondary  assimilation,  an  oxcobb  of 
chlorides  in  tho  blood  and  urine  proceeds  <uthcr  from  tho 
fou<l,  or  increased  transformation  of  tho  toxturos.  Vego* 
table  food  in  general  contains  u  much  larger  relative 
amount  of  tho  chlorides  of  sodium  and  potosaium  than 
animal  food ;  and  the  com]>onont  proportion  of  these  salts 
in  the  various  tissues  of  the  body,  is  also  did'orent  and 
variable.  Exercise  of  body  and  mind,  as  affecting  chiotly 
the  nnuHcuIar  and  nervous  systems,  increases  the  chlorides 
in  the  urine.  Tho  remedial  mdications  are  obvious;  an 
increased  proportion  of  animal  food,  and  rest. 

Preventive  Treatment  is  analogous,  but  antioipatoiy. 

Sugar  in   Urine — Treatment.— Thin  abnormal    con- 
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stituent  of  the  tirins  may  procood,  perhaps,  &om  Tarioiu 
source!) ;  mal-ossimilation — prinuuy  or  socondAi; ;  bat 
ohtefly,  from  imporfcct  oxidutiou  nnd  dustniction  of  tbi 
sugar-glucose  produced  in  the  liver,  its«lf  transfonaed 
glucogvu,  ulso  produced  in  that  cogUL  Thin,  which  li 
Bernard's  theory,  as  founded  on  experimental  obaem- 
tions,  is  disputed  by  I>r.  I'Avy,  whose  obsemitious  tod 
Lim  to  regard  the  transformation  of  glucogen  ("  hvputioo*) 
principally  as  n  jmxt'mortefn.  change;  but  thia.  again, is 
denied  by  Dr.  Uartey,  whoso  investigations  may,  tltan- 
foro,  be  regarded  as  indirectJy  supporting  the  views  of 
Bemiird. 

The  imperfect  oxidation  of  sugar  ia  not  apparently 
connected  with  deficient  respiration. 

RcsideH  thU  pathological  origin  of  diabeteti  mollitto, 
there  is  uko  the  uccidental  origin  ftvm  injury'  to  the 
medulla  oblongata,  and  floor  of  the  fourth  ventricle,  and 
to  the  aj-nipotbetic  system  of  Bcrres. 

fiaaiing  in  mind  the  pathological  origin  of  thia 
dbftlfle,  the  indications  of  troatmeut  relate  to  diet  ratlttt 
than  modiciiie.  No  known  medicinal  maasuros  ban 
hitliorto  proved  csRcntJally  oHicacioos;  but  the  diaoMO 
can  be  controlled,  and  for  an  unlimited  period,  hy  aa 
appropriate  diet. 

The  rule  to  be  observed  is, — a  scnjpuloua  avoidaneo 
of  ever^'  kind  of  food  containing  sugar,  or  which  can  ba 
converted  into  sugar.    Rigorous  abstinence  is  not  equaUb 
imperatiTC    in  every  case,  yet    the  indication   ia  ^M 
same.  ^M 

Animal  food,  therefore — including  fish  of  all  kiuB 
and  eggs — is  quite  unobjectionable;  while  of  TegetaNr 
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food,  the  choice  is  reatricted  to  greens,  bran-bread  or 
cake,  and  such  orticlcB  as  do  not  belong  to  the  Baccba- 
rine  claas  of  aliments.  Of  liquids,  braodj^-and-water, 
tea  and  coffee,  are  8afe. 

The  diabolic  bill  of  faro  does  not  allow  of  much 
TArioly.  and  constant  self-dental  is  required  to  keep 
within  its  bounds.  NeTerthel<?ss,  certain  indulgences 
may  be  granted  with  impunity;  and  so  far  as  tho 
personal  experience  of  one  diabolic  patient  in  particular 
affords  adet^uate  information  for  the  guidance  of  othon, 
Mr  Cainplin's  obsorvaiious*  respecting  himself  are 
valuable  and  encouraging. 

Genoa  macaroni  proTod  to  I«  ono  of  the  beet  sub- 
Btitutes  for  the  bran-cake.  Milk  need  not  be  forbidden. 
Cruciferous  vegetables  aflbrd  many  agreeable  varieties; 
cabbage,  cauliflowers,  broccoli,  Brussels  sprouts,  etc.  -, 
Ma-kale  and  spinach  are  quite  harmtesg ;  onions  may  bo 
permitted,  and  in  most  coses  turnips.  liOttucee  agreed 
when  eaten  sparingly  with  oil  and  vinegar.  Tea  is 
preferable  to  coffee,  and  with  it  milk  may  be  taken 
freely,  cream  only  in  small  qiuuitity.  Cocoa  is  allowable 
if  prepared  from  the  "  nibs,"  not  that  which  is  sold  in 
cakes  or  powder.  Palo  French  brandy  should  bo  taken, 
but  only  in  measured  (juantities.  say  a  table-spoonful 
with  water.  Wines  are  better  excloded,  excepting  claret, 
which  is  a  most  suitable  beverage; 

Other  hygienic  means  wore  vtrj  advantageous. 
Sponging  with  tepid  water,  followed  by  friction,  proved 
highly  salutary  ;  so  also  sponging  with  cold  salt  water  in 
sununor,  and  an  cocasionai  warm  bath  in  the  winter. 
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Warm  clothing,  a  leatlier  waistcoftt.  and  gutta-porcha 
Koles  to  the  boota  in  winter,  appear  equally  tmpottanL 
(.Tiange  of  air  and  occupation  were  so  favourable,  that 
whcAton  bread  was  substituted  for  the  bran-cake  duitng 
the  period  of  relaxation. 

A  few  words  respecting  medicinal  troatmcut  will  suffiot. 
Free  perspiration  aSbrds  some  relief  to  the  dimwit. 
Besides,  therefore,  the  sudorific  appliances  just  alluded 
to,  the  salts  of  ammonia  are  serviceable ;  the  seBquuutf- 
bonate  being  an  exception ;  at  least  it  was  so  in  if£ 
C'amplin's  case.  Citrate  of  ammonia,  combtnod  wilb 
citrate  of  iron,  was  useful  IJitters  and  alkaliee  wen 
very  bonoHcial.  Opiates  uro  %-alunblc  in  some  cases  aa  a 
temporary  means  of  checking  the  socretioD  of  urine,  and 
allaying  irritability  of  the  bladder. 

Preventive  T)tattnent. — Such  also  ore  tlie  prcvcntiTo 
measures— diototic  chiefly,  by^caic  and  mcdicimj  sub- 
serviently— by  the  early  and  patient  employment  of 
which  diabetes  may  bo  kept  in  subjoctton,  and  fur  an 
unlimited  period.  It  was  thus  that  Mr.  Camplin  not 
only  rescued  himself  from  a  deplorable  state  of  hoalth, 
but  was  proscr^'cd  from  the  evcr-thioatening  recurroDco 
of  thill  disease  during  a  ported  of  no  leas  than  fouitaen 
years. 

Cod-liver  oil  in  hige  quauUtios,  sovon  or  eight  ounoa 
daily,  is  highly  recommended  by  Dr.  Beooe  JimeiB.  Is 
ca-ses  of  oenaklorablo  emacintiou.* 

Albumen  vn  Uritw. — Trtatmcnt  of  Bright's  disease, — 
Tlie  rctonlion  of  uroa  and  water  in  the  blood,  with  the 
discharge  of  albumen  in  the  urine  ;  and  subaoquently  the 
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proportjoiULto  oxfihimgo  of  water  for  albumen  in  tliis 
Beoreljon,  while  the  retention  of  urea  in  the  hlood 
progreesively  increases :  thtsso  aro  tbo  chan(;e<i  in  the 
relation  of  the  blood  and  urino,  which  arc  csscntinlly  of 
therapeutic  importance.  Nutriment  in  it«  bi-sl  form — 
albumen — is  incessantly  draining  away  from  llic  blood  ; 
while  effete  and  noxious  matter— urea— representing 
tho  decay  of  the  textures,  is  constantly  retained ;  thus 
(KHQceding  the  powers  of  life  to  the  dominion  of  deatli. 
Besides  tho  Eymptoma  incident  to  this  double  process  of 
destruction  by  starvation  and  blood-poisoning — ^botli  of 
which  are  faithfully  represented  by  tho  condition  of  tlio 
urine — general  dropsy  superi'enes,  owing  to  the  rotenlion 
of  the  water,  which  intUtruiing  the  cellular  texUiro 
throughout  the  body,  presents  this  additional  symptom. 

Structural  and  {jcrmanont  changes  in  t-ho  kidney  aro 
tho  immcdialo  causes  in  operation ;— congestion,  followed 
by  pale  interstitial  ofl'usion,  with  desquamation  and 
damage  of  tho  tubuli  urinifori ;  fatty,  or  waxy  (amyloid) 
degeneration  of  tho  oSusod  matter ;  or  its  absorption  and 
contraction,  constituting  the  so-called  granular  degontir- 
ation  of  tho  kidney,  which  becomes  smalt  and  withered ; 
with,  in  either  way,  ineparablo  dcstructiou  of  tho  organ. 

Remembering  this  abstract  of  tho  patliolog)'  of  Hright's 
disease,  tho  primary  indications  of  treatment  aro,  to 
Toverso,  if  possible,  the  rvlativo  conditions  of  the  blood 
and  urine,  and  thus  rostore  tlie  condition  of  health. 

Cupping  or  bliHtors  on  tlie  loins  tends  to  rcmoro 
the  renal  congestion ;  but  beyond  thus  aiming  at  the 
root  of  the  disease,  the  perilous  state  of  tho  kidneys 
forbids  any  direct  attempt  to  restore  their  function. 
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SubsequenUy.  diuretics  may  he  tolenkted,  and  then  ptom 
ROrviconbte.  Digitalis,  squills,  or  tho  Uncturs  of  am- 
tharides,  cautiously  ftdmmist«rcd,  arc,  perliapa,  the  mott 
ellicaciotui.  I'ho  [>ill  originally  proscribed  by  the 
Dr.  Baillie  is  an  admirable  fonnula.  It  consists 
powdered  digitalis,  half  a  grtan,  and  squills,  one  grain, 
combined  with  three  grains  of  blue  pill ;  to  be  taken  two 
or  throe  times  a  day. 

Palliaiivo  treatment  will  haro  for  ita  ol^ecb  the  dis- 
charge of  wator,  which  has  accumulated  in  tho  system 
by  other  chaonels  than  the  kidneys;  i.e.  through  lbs 
bowels  and  skin.  Hence,  hydragogue  cathartics,  a0. 
eklorium,  croton  oU,  gamboge,  Jala)]  with  cnwm  of 
tartar;  and  diaphoretics,  eg.  citrate  of  ammoni*,  the 
compound  powdered  ipecacuanha  (Dover's  powder), 
and  hot-air  or  sweating  baths ;  an  singly,  conjointly. 
or  in  succosiuon,  often  remarkably  useful  and  ootn- 
forting. 

Irritability  of  the  bladder  ceases  as  the  natural  ooo- 
stitution  of  the  urinary  secretion  is  restored ;  but  the 
Inst-uamcd  medicine — Dover's  powder^will  also  be 
conducive  to  this  rostdt,  besides  having  a  special  sotioo 
OQ  the  skin. 

A  generous  diet,  conwsting  of  an  inoreaaod  proponioa 
of  albuminous  food,  as  in  the  form  of  eggi,  a  especially 
neoessary  in  tho  chronic  disease,  to  replace  tho  a'hiitnft 
which  has  been  lost,  and  is  still  passing  away ;  with 
tonics  also  to  sup|X)rt  tho  circulation.  The  prepoiatioos 
of  b«rk  are  thus  utfuctual,  but  those  of  iron  more  so.  Cor 
in  no  disease,  perhaps,  are  the  red  corpuaeles  of  tho  Uood 
so  reduced. 
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Furtlicr  details  respecting  remedial  treatment  belong 
rather  to  special  works  on  ilii^  diseastx 

PTVvenlive  Treatment  has  rofurenco  rather  to  the 
eaueea  of  that  primary  alteration  of  renal  structure, 
wheoco  the  pathology  of  tho  blood  and  uriue  proceed. 
Those  caiutes  are  prevcntiblo,  in  moat  instances.  Scor- 
Ifttina  is  an  occasional  cause ;  rarely,  however,  a  pro- 
ductive one,  unless  brought  into  operation  by  cold. 
After  scarlatina  has  run  its  counto.  tlie  residue  of  poison 
remaining  in  the  blood  appears  to  bo  naturally  expelled  by 
the  kidneys,  thus  imposing  extra  functional  duty  on  these 
organs ;  yet  thoy  generally  fulfil  their  appointod  task, 
unless  when  in  this  state  of  congestion,  bordering  ou 
inflammatory  excitement,  exposure  of  the  body  to  <xdd 
should  fiuther  impose  on  additional  and  intolorablo 
burden.  Then,  under  the  pressure  of  extreme  congestion, 
albumen  is  filtered  o&',  urea  retained,  and  fibrilc  drop^ 
super\oneB.  This  additional  strain  ou  tho  excretory 
power  of  tho  kidnoys,  and  its  rcsulta,  are  obviously 
prerentible.  So  also  tho  more  prevalent  intemperate  use 
of  spirituous  li<juors,  entails  extra  work  on  the  kirlnoys ; 
but  oven  this  strain  may  bo  borne  for  years  witli  im- 
punity, although  a  hazardous  experiment  Exposure  to 
cold,  however,  becomes  intolerable;  it  provokes  albu- 
minuria. 

Such  is  the  usual  etiology  of  this  diseoso,  as  origi- 
nally investigated  by  Bright,*  and  which  the  oxpo- 
rieuce  of  other  observers  has  since  confirmed.     That 

*  "  Uifputto  of  MeSoai  Cum  kImImI  with  *  tiew  oC  lUosUkUtii;  the 
SfDiiitoiui  and  Onra  of  DbMwc*  by  «  KcfoNBOe  te  MerbiU  JloaMuj," 
1827,  vol  i.  p.  8. 
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"  inteiuporimco  sooms  its  most  usual  source,  and  ex- 
posuro  to  cold  the  most  couunon  causo  of  its  dgvo- 
lopmcut.''* 

Jiile  in  Urhie—Ttvatment  of  Jaundice. — The  releo- 
tioii  of  bilo  in  the  hlood,  and  thvnco  its  otibct  ou  ibe 
system  at  large — of  which  tha  escape  of  biliary  colounQg 
matter  in  the  urine  is  s^-mptomatic — ts  the  pathologist 
condition  of  them]>outic  iin|>ortance.  But  this  again  ha> 
rcforcnco  to  the  structural  conditioas  of  the  liver  or 
adjacent  organs,  by  which  such  retention  is  e&edai. 
These  causative  conditions  are — biliicr  mechanical,  bj 
obstruction  ia  the  ducts,  or  cxtonuiUy,  to  the  fivo  Bow 
of  bilo  into  iho  duodenum,  thus  permitting  the  ab- 
sorption of  the  bile  imprisoued;  or,  some  structural 
disease  of  tho  livor — arrest  of  secretion  Itoing  thon  the 
immediate  cause  in  operation,  thus  precluding  the  olimi- 
nation  of  biliary  conMLiUiuiits  from  the  bloo<l.  Without 
any  structurul  disease  of  tho  liver  it«olf,  orrost  of  its 
secretion  may  also  bo  caused  by  various  morbid  states  of 
the  blood  or  of  the  nervous  system,  which,  severally, 
paralyzing  the  function  of  this  organ,  induce  Jaundica 

The  indications  of  troatmont  which  may  bo  gotbend 
from  tho  pathology  of  jaundice  are  of  different  practtosl 
8igni6can«e,  and  hopefulness.  If  tho  retention  of  bile 
be  duo  to  socM  mechanical  obstruction  only,  that  causa- 
tive condition  may  cease,  spontimcously.  An  impacted 
gall-stoiio  will  most  probably  puss,  in  ihe  couno  of 
or  tlie  pressure  oxtamally,  of  any  adjacent  organ  enlai 

*  "Gtij^  Hoap  Rep  ,"  ISSS.  roL  L  i  Cmm  mMI  OIm.  UltuAntin  tl 
Reiul  DImmm^  Moampaoicd  with  the  wcntioB  «t  Albwnlnow  OrlM 
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by  diaeaso,  mny  itself  be  relievod,  from  time  to  time. 
K<>l»eate(i  opinlcs,  or  tho  warm  batli,  will  also  tend  to 
soollio  and  rvlax  spoem,  in  tlie  one  ctu^e ;  and  an  acoi- 
clGHtal  turn  in  tho  courw  of  the  disojiso,  may  bring  relief 
in  ihe  other.  But  with  ttructiirol  disoaso  of  the  liver 
itself,  reroediftl  mcoBureB  become  neccinsary.  yot  tha  result 
is  less  hopeful  Ad  appeal  to  the  socrctury  power  of  the 
liver  may  have  a  satisfactoty  response;  and  thus  the 
administmtioD  of  tho  chologoguo  purgatives,  large  dttaes 
of  blue  pill  or  tariixacuin,  with  luUinos  to  unload  the 
portiil  circulation,  may  bo  advisable  Arrest  of  socration 
by  the  influence  of  various  blood-poisons,  or  powerful 
mental  emotions,  or  the  shock  of  bodily  injury,  aflvcting 
the  nervous  By»tem,  are  cases  scarcely  within  the  i-ench 
of  medioino.  I'hiix.  jaundice  arising,  occasionally,  from 
pya-mic  infection  of  the  blood,  from  poisoned  wounda, 
ftud  from  various  fevers,  Rubsides  only  a.i  the  morbific 
ntnttera  in  operation  are  eliminated  through  other 
channels  of  excretion. 

Preventive  TrealrMrU. — Tha  appropriate  preventive 
mciisuros  with  regard  to  each  of  tlio  i^oc^-diseasos,  the 
causes  and  treatment  of  which  we  havo  now  considered, 
are  at  once  sujjgcsted  by  rcforonco  to  tJio  causes  tJiem- 
solvcs. 

Temperature  is  the  main  question  to  be  considered  in 
reference  to  the  prevention  of  jaurulice.  Not  that  other 
otiolojpcal  conditions  are  unimportant,  but  they  are  for 
the  most  part  beyond  our  control 

A  hot  climate  i/rediapoaea  to  jaundico  by  enfeebling 
the  circuktion  and  inducing  congestion  of  the  Urer.  It 
is  probable  also  that  diminished  oxygen&tiou  of  tho 
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blood,  through  habituullj  breathing  a  hot  atmosphere, 
aids  this  eflect  on  Europeans,  prior  to  their  acclimatiza- 
tiotL  Hydro-carbonaceous  matter,  ordinarily  elJminatad 
by  the  Iimga,  accumulates  in  the  blond,  and  the  liver 
bocomoB  overtaxed ;  a  burden  increased  by  indulgenoe  in 
HtimulatJng  Uquora,  especially  matt  beveragos,  wbioh, 
abounding  with  hydro-carbonaoeous  matter,  fall  heavily 
on  this  organ,  and  further  tax  its  functional  powor 
boyond  onduranoa 

Such  boing  tJic  predisposing  influences  of  bi);h  tem- 
perature, any  change  of  temperature  approaching  to 
cold  is  the  immedUite  or  exciting  cause  of  jatindica 
In  every  case.  Sir  Banald  Martin  affirms,*  that  bo  bu 
Been  in  England  amongst  those  who  have  returned 
horn  India,  cold  has  been  tho  immodiato  cause  of  Uiii 
disease.  Taking  sovcnty-tvo  cases  of  ictenis  typhoides, 
by  I^ebert,  ono-third  occurred  iii  Norcmbor  and  De- 
cember. 

Tho  preventive  meuunt  ngg«5ted  by  these  observa- 
tions are  plain.  They  am  most  important  to  persoot 
about  to  visit  any  tropical  climate.  Although  unavoid- 
ably subjected  to  the  physiological  influences  of  heat. 
certain  prccautiona  are  available.  Prudent  modoration 
in  tho  use  of  stimulating  bovcragea,  and  the  care6ll 
regulation  of  clothing,  should  be  rigidly  observed. 
Besides  adequate  protection  against  the  vicisaitudes  of 
extanial  tempcniture,  the  cautious  indulgence  of  coiA 
drinks  or  iced  bcvoragcs  is  an  injtmctiun  not  to  bo  for- 
gotten.   On  returning  home,  after  residing  for  somo  time 

<  ■'laSuniw  o(  Troiiiral  CUluklM  tn  |it«di*cu)|t  tba  A«ut« 
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in  a  tropical  climiito,  it  is  ndvisAblo,  if  possible,  to  pass 
the  ensuing  winter  in  n  moro  ercn  climate  than  tbat  of 
England.  And  when  residing  ngain  in  this  country,  the 
continued  observance  of  these  precautions,  especially  as 
regards  vicissitudes  of  lemperaturo,  will  prove  the  most 
efficacious  provonUve  measures. 


URINARY  CALCULL 

Urinary  calculus,  or  stono,  signifies  a  concretion  of  oiM 
or  mora  of  the  constituents  of  the  urino,  forming  a  hard 
mass. 

Oriffin.—Any  such  concretion  ori^natos  from  the  pro- 
cipiution  of  the  component  urinary  consLituents,  as 
urinary  deposits,  in  consequence  of  a  loss  of  solvent 
capacity  in  the  water  of  the  urine  But  this  disturb- 
ance of  solvent  capacity  may  arise  in  either  of  tliree 
ways :  («)  by  an  exceas  of  any  substance  for  the  water 
to  dissolve ;  (i)  by  a  doticioncy  of  water  as  the  solvent ; 
or  (c)  by  the  presence  or  absence  of  some  third  srib- 
atanco.  Thus,  then,  different  aruilyscs  of  the  urine  ocour 
in  somo  part  of  the  renal  apparatus — kidneys  or  bladder, 
— proci]iitating  urinary  deposits. 

JProduetion  of  Caleidv*. — The  formation  of  a  calculus 
may  occur  in  either  of  two  ways:  (1)  The  deposit  may 
aggregate  from  a  focus  of  its  own  substance;  (2)  ot 
around  a  foreign  body,  as  a  distinct  nuclem,  the  more 
frequent  mode ;  in  either  way  forming  a  calculus. 

In  the  former  mode  of  production,  aggregation  depends 
on  (a)  an  exceas  of,  insoluble  constituents,  and  thence 
their  immediate  precipitation,  e.g.,  in  the  forms  of  urio 
acid,  urate,  and  oxalate  concrotions ;  or  (6)  8tagnati<tn 


of  urine  in  the  blndder,  in  oonnectJoii  with  panlja^ 
chronic  cystitis,  and  hypertrophy  of  the  oi^ran,  enlarge- 
ment of  tbo  prostoto,  or  stricture  of  the  urethr*.  u 
causfttive  conditioiiH  of  retention  of  urine,  e.g.,  in  the 
fonnatJon  of  pho^phatio  calculi 

The  nucieuK,  when  di&tinct,  is  some  foreign  body ;  ■ 
small  clot  of  blood,  or  mucus,  derived  from  the  urinsry 
organs  in  which  the  calculus  originated ;  or  it  may  b» 
some  extraneous  forei^  body,  introduced  into  the 
bladder  through  tlie  urethra,  or  by  woimd  or  iilc«ntioa 
of  the  organ. 

The  wJuHtiuntt  of  a  caloiihts  are  fixed,  in  tho  stata 
of  aggregation,  by  some  kind  of  certifnt,  app&rcntlj 
animal  matter ;  as  mucuy,  fibrine,  or  fatty  matter ;  pos- 
sibly blood,  epithelium,  or  oven  pus. 

The  sfat  of  origin,  in  tiic  urinary  organs,  has  alni^fl 
been  ndvortocl  to;  commonly,  it  is  in  the  kidnci^Hf 
bladder;  oocasionolly,  however,  In  tho  urethra,  as  tfac 
dilatation  behind  a  stricture;  and  thus  a  calculus  b 
designated  imal,  or  vevical,  poRwbly  urfthnU,  Generally, 
a  urinaty  calculus  originates  in  the  kidney,  and  subse- 
quently descends,  as  a  small  stone,  into  tho  bladder, 
vrhere  it  increases  by  further  concretion. 

Urinary  calculus  UifTois  in  its  ph^'sical  characters  and 
chemical  composition ;  rcpn.'scnting  different  olasses  oad 
species  of  urinary  calculi 

Chemical  CompositiorL — Urinary  calculi,  in  regard  tt 
tlieir  cssoutia]  constituents,  may  be  divided  into  tn 
classes,  a  third  class  representing  the  more  rare  formi: 
(I)  calculi  consistiog  of  uric  acid  and  urate  of  anunonit, 
with  their  varieties,  the  oxalate  of  lime,  uric  or  xantbic 
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oxido,  and  cysUc  oxide  or  cystine ;  (2)  phosphatio  calculi 
io  all  their  vonotios,  as  phosphate  of  ammonia  and 
utognosia  or  triple  phosphate,  phoeiphato  of  lime,  and 
mixod  phosphates  of  lime,  magnesia,  and  ammonia,  or 
the  fusible  csJculus;  (?)  the  fibrinous  uro-stoolilh,  car- 
bonate of  lime,  and  silicioufi  calculi. 

Phgsicallij  considered,  urinary  calcidua  varies  in  point 
of  sizo,  shapo,  weight,  colour,  odour,  consistenco,  appoar- 
auco  on  section,  and  number.  Tho  ai^  is  oxtromoly 
variable ;  from  that  of  a  homp-Aeed,  pea,  nut,  or  almond, 
to  u  cricket  ball,  and  occupying  the  whole  cavity  of  the 
thickened  bladder.  Of  targo-flized  calculi,  one  may  bo 
seeu  ill  the  Jluaeum  of  the  Royal  College  of  Surgeons, 
and  another  in  tho  valuable  collection  of  the  Norfolk 
aad  Norwich  Hospital  Museum.  That  in  the  College 
coUcctioD  measures  Iti  incheH  around  it«  long  axis,  and 
14  inches  around  its  short  axis ;  it  weigh.i  44  ounces. 

The  ehape  aUo  varioft  remarkably,  and  principally 
according  to  the  situation  and  com{>osition  of  tho  stouc. 
Renal  calculus  is  irregular,  and  often  moulded  to  tho 
fonu  of  tho  calices  and  pelvis  of  tlie  kidney ;  in  tho 
urotor,  a  stone  is  generally  cylindrical ;  the  vesical  is 
more  uniformly  of  a  flattened  ovoid  shapo,  or  globular ; 
while  tho  prostatic  la  pear-shaped,  or  singularly  facotod. 
In  relation  to  composition;  urie  acid  and  urato  of 
ammonia  calculi  arc  usually  smootli  and  regular;  tho 
oxalates  tuberculated  like  a  mulberry,  hence  the  com- 
mon name  of  this  calculus ;  the  phosphatic  may  be  smuot  h 
or  rogulor,  or  irregularly  contorted.  Tho  iceight  depends 
more  on  the  composition  than  the  size  of  the  stone ;  tho 
phoephatic  being  very  light,  the  oxahites  very  hea^^,  and 

S6 


UBINAST  DI3EASSS  : 

uric  ftcid  or  urates  between  the  two.  The  avorage ' 
is  on  ounce;  but  extremes  have  been  mot  with — in  a 
stone  of  10  gm.  tivkea  from  a  bojr ;  another  of  neaity 
C  ounces,  removed  by  Sir  A.  Cooper ;  and  another  of  <t! 
ouncen,  in  the  Museum  of  Trinity  CoUegc,  Cambrid^ 
Of  heavy  calculi  not  remoTod,  l-)e!ichamp«i  saw  one  that 
weighed  !>l  ounces ;  and  ^Eorand,  one  weigliing  G  Iba — 
the  heaviest  on  recotd.  The  colour  of  a  calotdus  re|n«- 
senu  only  the  ohemicn.1  nature  nf  the  (surfai-o  or  oxtenuJ 
crust  of  dejwsit ;  the  interior  is  often  very  diflerent  A 
white  surface  signifies  a  phosphntic  crust ;  a  cinder-grey, 
that  of  urate  of  ammonia ;  «  yellow,  pale  brown,  or  brown, 
the  uric  acid;  cinnamon-brown,  the  uric  or  xaothio 
oxido ;  a  mahogany  brown,  brownish  or  blockish  greoa 
the  oxalate  of  lime ;  a  grey-greenisli  or  slate-oolour,  the 
cystic  oxide.  The  odour  of  a  recently  extracted  cal- 
culus is  (sometimes  peculiar.  rhos|^Uc  calculus  may 
bo  ammoniacol,  and  oxalate  of  lime,  on  section,  is  sud 
to  emit  a  faint  odour  of  semen.  An  aromatic  smoU,  m 
of  castor  or  musk,  is  sometimes  perceptible.  Tho  con- 
ristenc«  varies  from  that  of  mortar  or  sand  to  that  of 
graoito.  But  this  will  dcpeud  on  the  cliooiical  naturs  ot 
tho  calculus  and  ou  tho  intermixture  of  organic  matt«r, 
or  moisture  in  a  recently  extracted  stone.  I'hospbatii: 
calculus  is  generidly  soft ;  tho  uric  acid  hard ;  and  tho 
oxalates  very  hard.  The  cnist  is  usually  softer  than 
tho  interior,  and  the  nucleus  has  tho  densest  consistCDCe 
Section  of  A  calculus  presents  a  certain  etrHcturt;  a 
distinct  nucleus,  in  most  species,  and  the  surroi 
concretion,  which  has  an  external  crust,  more  or 
distinct  The  ooncrction-substanoo  is  commonly  dis- 
posed in  concentric  layors  or  lamime,  and  BomotiiHi 
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shows  rftdiftting  lines  from  tho  centre  to  the  cireum- 
forence  of  the  stono ;  or  it  may  bo  continuous,  having 
110  visible  arrangement.  The  former  appearance  corre- 
sponds, apparently,  to  successively  active  periods  of 
urinary  deposit,  as  depending  on  varying  states  of  the 
urine ;  while  the  latter  appearance  would  indicate  tho 
result  of  an  uninterrupted  deposit. 

Simple  calculus  ooasista  of  only  one  chemical  con- 
stituent, and  thu.s  presenU  a  section  uniform  in  colour 
and  consistence;  euvtpound  coJouluft  consults  of  difieient 
oonntituents,  presenting  n  section  of  varyioj;  appearance 
at  diH'erent  dopth<i.  Lamination  may  occur  iu  tho  for- 
mation of  botli  a  simple  and  a  compound  calculus.  In 
the  latter,  the  depositioa  of  different  matter  may  have  a 
regular  allcniatiou,  forming  an  alUsDuitinr/  calculus. 

Tho  nucleiut  varies,  as  already  stud,  in  its  nature,  and 
also  in  iu  situation,  number,  and  connection  with  tlio 
surrounding  concretion.  Thus  commonly  control,  or 
nearly  so,  it  may  bo  very  eccentric,  as  in  some  renal 
calculi ;  usually  luuglo,  there  may  be  two  or  several 
nucl^,  as  distinct  contros  of  concentric  deposition ;  and 
usually  couucetod  and  fixed,  the  nucleus  may  bo  isolatod 
and  loose,  owing  apparently  to  a  layer  of  blood  or  mucuft 
having  lint  gathered  around  it,  followed  by  tho  con- 
cretion, while  the  organic  matter  has  dried  and  disinte- 
grated, isolating  tho  nucleus.  Lastly,  the  latter  nuiy 
itself  have  disappeared,  leaving  a  central  cavity  i  this 
i-csidt  ensuing,  probably,  when  the  nucleus  was  organic 
tiiAttor  which  has  undergone  disintegration. 

llie  Ui/iu-ential  Physical  characters  of  tho  various 
Rpecies  of  calculi  are  indicated  iu  Table  I. 

36—2 
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The  number  of  calculi  varies  chiefly  ftccording  to  the 
aaeX  of  the  stone.  lu  the  bladder,  usuiiUy,  thoro  is  only 
one ;  in  Ibo  kidney,  two  or  more ;  and  in  the  protUte, 
scvoroL  Vceicat  calculi  wo,  however,  mmetimes  nunu- 
rous ;  two  to  six  or  eiglit  are  not  very  nnoommon ;  and 
instiince8  are  on  record  of  117;  142  about  the  size  of 
marbles,  were  removed  by  Sir  A.Cooper;  307,  678,  and 
oven  1000  have  been  found;  the  latter  number  haTiog 
been  extracted  by  l>r.  Physick  from  an  American  judga 
This  niunbor  is  the  largest  on  record ;  tlio  stones  nxUA 
in  sijco  from  partridgo-^bot  to  a  beiui. 

The  relative  frequency  of  different  calculi  ^Tirios  in  dif- 
ferent ceuntiieB.  Thus,  comparing  India  and  England : 
(1)  In  Bombay,  the  proportion  of  oxalate  of  lime  calculus 
is  about  twice  tlmt  in  England,  taJcing  standard  collec- 
tions of  calculi,  for  companHon,  in  both  countiies. 
(£)  Tlio  [>ro])ortion  of  uric  acid  calculi  is  considerably 
less  in  India  than  in  England;  in  tlio  former  country, 
urnto  of  ammonia  calculi  arc  somewhat  more  frequoDl 
than  uric  acid  cidculi,  and  convcr8cly  in  England.  (3) 
llie  proportion  of  phosplintic  culctdi  is  much  loo  id 
India  than  in  England,  owing  to  the  ranty  of  the 
mixed  phoftpluttos  in  the  former  country.  In 
these  estimates,  the  calculi  compared  rolato  to 
composition  of  tlio  nucleus,  or  tho  entire  sut 
tlio  concretions. 

JSxami7uition  of  Ui-inm-y  Catculi. — ^The  applim^tT 
requsite  for  the  examination  of  calculi  are  few  and 
simple :  a  platinum  spoon,  or  piece  of  platinum  foil,  a 
spirit  •kmp,  and  sometimes  tho  aid    of  a  blow-pipe; 
test-tubes,  and  wat«li -glosses,  with  tho  acids — nitric  and 


hydrochloric,  and  the  elknlies — carbonAle  of  potash  and 
oxalate  of  anunoiiiii.  Certain  sjKoial  reagoots  will  be 
noticed  in  tlie  Table. 

The  order  of  j>rocedar$  is,  first  to  test  a  bit  of  the 
calculus  in  powder,  by  heat,  and  thuR  refer  it  to  one  of 
the  two  divisions :  caiculi  combustible  and  destroyed  by 
heat,  leaving  only  a  very  little  residue ;  or.  calculi  non- 
combustible,  and  not  destroyed  by  heat,  leaving  a  con* 
sidorablo  residue.  In  the  former  caae,  the  original 
powder  is  to  bo  tested  for  uric  acid,  urate  of  ammonia, 
uric  oxido.  or  cystic  oxide ;  in  the  latter  case,  it  is  to 
bo  lOHted  for  (carbonate  of  Umo)  oxolnto  of  lime,  am- 
moniaco-magnesian,  or  triple,  phosphate,  phosphate  of 
lime,  or  tlie  mixed  phosptiates.  Next,  the  mineral  add 
toal  is  to  bo  applied;  if  a  combustible  calculus,  diluto 
nitric  acid  should  bo  used ;  if  a  nou-combusliblo  cal- 
culus, dilute  hydrochloric  acid  is  prefemblo.  Then,  the 
alkaline  tost  must  bo  applied.  Lastly,  tho  epeciai  testi 
may  bo  resorted  to. 

Calculi  will  be  convenientl;  doBcribed  in  the  order  of 
their  chemical  attiuily,  with  reUtion  to  TesU 

(1)  Uric,  or  tithic  aeid  Calculvs.—T\io  most  conunon 
of  all  calculi,  Li  that  consisting  of  lithio  add.  It  was  dta- 
covered  by  Schoelo  in  1770.  Its  colour  is  generally  light 
brown,  varying,  however,  from  pale  brown  to  dark 
browu ;  and  sometimes  whitish  on  the  surface  owing  to 
its  having  become  coated  with  amorphous  urate  of 
ammonia,  or  with  phosphate  of  lima  The  shapo  is 
usually  ovoid,  and  somewhat  tlattoned ;  tho  surface 
smooth,  or  boset  with  small  tubercles,  so  as  to  resemble 
tho  surface  of  oxalate  of  lime  calculus ;  tho  azo  varios 
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from  thftt  of  a  pea  to  an  orange ;  and  its  eoanstenc* 
hard  in  proportion  to  the  purity  of  tho  cotcultn ;  sotM- 
times  emitting  a  ringing  Kound  on  peicustuon,  luid  brwk> 
ing  up  into  sharp  angular  fragments.  Tho  ciUcuhis  U 
composed  of  concentric  lamina>,  and  prcsonts  linos  or 
fibres  radiating  from  the  centre  to  tho  circuinforance  of 
the  stone ;  botli  those  ftppearanoea  are  marked  in  pro- 
portion to  tJie  purity  of  tho  calciihis,  and  determine  the 
linos  of  fmctiire  when  the  kIouo  is  hnikcn.  The  nnclens 
may  bo  quite  white,  although  consisting  of  pure  uric  acid, 
owing,  08  Dr.  G.  O.  Boos  has  shown,  to  the  absenoe  of 
colouring  matter.  The  fracture  is  crystalline.  Ttnta  .-— 
Comhu-stiblo,  and  destroyed  by  heat;  turned  red  by  niuif 
•  acid,  forming  a  munxide ;  soluble  in  carbon&ta  of 
potash,  evolving  no  ammonia. 

(2)  t/ratt'  o/Amnumia  Calculus. — This  is  not  a  oom- 
mon  form  of  calculus,  urato  of  ammonia  being  soluble  ib 
warm  urine ;  and  it  is  gcuorally  continod  to  diildroL 
It  was  discovered  by  Fourcroy  and  Vauijuelin,  in  179S. 
Tho  colour  of  this  calculus  is  that  of  clay  or  slate,  and 
pretty  chamcteristic,  but  loss  so  when  inclining  to  red 
or  brown ;  it  has  an  ovoid  shape,  and  a  smooth  or  slightly 
tubcrculated  surface,  and  is  of  small  siice  ;  the  motioD  i* 
homogeueotu,  seldom  presenting  a  distinctly  concontrie 
laminated  condition.  Fracture  is  enrtliy— not  or)-KtalliDa 
TMti : — Combustible,  and  destroyed  by  heat ;  tuni«d  tui 
by  nitric  acid,  forming  a  murexido ;  soluble  in  carbooaU 
of  potash,  evolving  ammonia. 

Urates  of  ;%»{/a  or  Lime  are  not  found  as  calculi ;  thoM 
untoa  are  mixed  with  urate  of  ammonia  or  uric  acid  in 
compound  calculi 
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(■3)  Uric  or  Xant/iic  Ox'uU  CalcnUu*. — A  veiy  rare  cftl- 
ciilus— four  Bpocimons  only  iiavc  boon  rccunlecL  It  was 
discovered  by  Dr.  Marcol  in  1715.  Hio  calculus  has  a 
cinnamon  colour,  a  somewhat  tlattened  shape  and  small 
size— resembling  a  flftttooed  [>utlct's  fegg.  in  a  slcmo 
examined  by  Stromoyur ;  its  tcxturo  is  hard  and  lami- 
nated. Fructuro,  not  crystallina  Uric  oxido  bcuis  ft 
close  relation  to  uric  acid,  and  rcsiitui  apparently  from 
an  imperfect  oxidation  of  tlio  chemical  material  whloli 
forms  uric  acid.  Tcift : — Combuatiblo,  and  destroyed  by 
heat,  but  not  turned  red  by  nitric  add;  soluble  in 
ammonia,  not  ctystaUizing  when  ovaporatod;  insoluble 
in  carbomite  of  potash. 

(i)  Cif«(ic  Oxide,  or  Cffeti-ne  CalctUtM. — This  also  is  a 
rare  calculus,  discorercd  by  Wollaston  in  1810.  It  bu 
a  yoIlowUli'brown  colour,  approaching  that  of  tho  iwio 
acid  caIcuIus.  but  after  long  exposure,  it  changes  to  a 
peculiar  grey-greenish  or  slate  colour ;  ihero  is  also  a 
characteristic  waxy,  gliAlening,  and  slightly  tnmsporcnt 
appearance.  Rounded  and  smooth  or  tuberculatod,  and 
of  small  size,  the  consistence  is  soft  and  pulvcro»cont ; 
a  section  exhibits  no  tendency  to  concentric  lamina;, 
and  only  very  imperfect  radiation.  Tbe  fracture  is 
crystalline;  powder  scraped  with  a  knife  is  perfectly 
white,  whether  tbe  stone  be  brown  or  green.  Here- 
ditary disposition  to  tbe  formaUon  of  this  calculus  is 
strongly  evinced ;  in  22  cases,  10  occurred  in  four  familice, 
and  in  3  cases  the  subjects  n-ero  brothers.  Cystic  oxide 
calculus  ditVers  from  all  oUtcrs  chemically,  in  containing 
a  large  proporuon  of  sulphur — about  26  per  cent.  It 
originates  in  tho  kidney,  and  not  in  tho  bladder,  aa  its 


lUBW  mi^t  imply.  Te$U ;— OoeihoiriMt.  and  dwtnijed 
by  beat,  bat  not  tamed  Ted  by  nitrie  ftcsd  :  toloble  b 
«Tr.mr»;«  ctyBUQuBig  wb«D  vnfonXed  in  six-oded 
|J*tes ;  aolablo  in  stroDg  eanwo  potaiL 

(Jj)  >*i^rw>u«t'<j/cuJiuL— Doecrilwd  by  Dr.  Ifkiuot  ud 
Dr.  ProDt ;  thia  me  calcnltis,  so  callsd,  MMns  to  han 
occurred  in  tbe  fnrm  of  pea-diaped  bodiM,  of  a  y^knr 
ooluur,  and  oonsisiting  of  dried,  cnegnlftted  albuminaai 
matter.  It  can  acaroely  be  regarded  as  a  oonencioD, 
altboiigli  itich  miinr«  hftve  pieaonted  conaderable  loam 
and  a  vitreous  fracture;  rcaembling  yellow  irax  ia 
•ppearaoec.  Te^ : — It  may  bo  distinguished  frnm 
cyatine,  by  being  Holuble  with  difficulty,  in  ammcMU 
and  not  crystalli^uog  when  evaporated. 

(6>  Um-StealiOi  C<tlt:ultt*. — Another  veryrare 
form  of  calculus,  consisting  of  resin  or  &tty-matter. 
was  originally  cleHcribed  by  Heller  in  1844;  soveral  small 
bodies  of  thia  kind  having  been  passed  by  a  man,  aged 
twenty-four,  who  stifTcrbd  from  symptoma  of  atan& 
Since  that  time,  Dr.  .Moore,  oi  Dublin,  has  oxamtnad 
sororal  8|>ectmoDii  sent  to  him  by  Dr.  Robert  Adama, 
Tads: — Soluble  in  other  and  caustic  potash ;  inaoInU* 
in  boiling  water  and  nearly  so  in  alcohol ;  when  healed 
and  incltod,  the  odour  of  benzoin  is  omitted. 

(7)  Stood  Caleulut,  oonsistK  a{>p«m}iit]y  of  disint4^rat«i 
blood-corpiiHcIos  aaaooiatod  with  phosphate  of  Hme ;  it 
thcmfore  represents  another  form  of  paeudo-calctdiB. 
and  which  is  also  very  rare.  Described  by  Dr.  Alisoa 
and  examined  by  Dr.  G.  O.  Ilees ;  a  few  such  oalooli 
wore  found  in  the  pelvis  of  ih^  kidney  of  a  man  who 
died  of  constimption.    They  bad  a  black  colour,  and 
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nmged  Id  sizo  from  a  eonimdor«oo(l  to  a  small  horse-bean ; 
tbey  wero  friable,  tiud  Itiu  fractured  surfuco  presented 
an  amorphous,  dark  rusty  itppcnnmcu.  TeeU  seem  to 
Uuvo  elicited  nothing  pocuiinr ;  Iho  calculus-matter  waa 
partly  oumbustible,  and  soluble  in  Uquor  potassa?. 

(8)  Carboit<Ue  of  Lime  Calcultu. — An  eslremoly  raw 
form  of  calculus,  discovered  by  Brut'natelH  in  1819.  Of 
ft  perfectly  wbit£  or  an  ash  colour,  spherical  or  irroguliir, 
and  varying  i»  size  from  a  pea  to  a  nut  ur  liir;^'ur ;  the 
OQDustence  is  usually  soft  and  friable,  but  sometimes 
very  hard.  Section  shows  no  concentric  lamimv,  or  only 
an  imperfect  lamellar  structure.  The  texture  is  amor- 
phous. Prostatio  calculi  consist  almost  entirely  of  car* 
bonate  of  lime,  as  Dr.  Tbudlchum  has  shown ;  but  it  is 
always  doubtfiU  whotlier  the  Ume  nr  the  carbomc  acid 
wore  in  any  cose  derived  from  the  urine.  Tests : — Not 
combustible,  and  not  destroyed  by  heat;  soluble  with 
hydrochloric  acid,  oflervesccs  l>ffor«  heating ;  soluble  in 
acid,  when  ncutxaUzod.  gives  a  precipitate  with  onr- 
bonatod  alkalies  and  oxalate  of  ammonia. 

(9)  Oxalate  of  Lime  CViMtiiw,— This  is  the  next  most 
common  after  the  uric-acid  calculus.  It  was  discovered 
by  WoIlaeLon  Jn  17U7,  but  the  nature  of  oxalic  acid 
deposit  was  long  afterwards  originally  investigated  by 
Dr.  Golding  Bird.  The  colour  is  rich  mabogauy-brown, 
or  sometimes  btacldsh-green ;  the  'shape  spheroidal,  and 
surface  tuberculated,  angular,  or  even  spinous,  rarely 
|)erfectly  smooth ;  and  varjing  in  size  from  a  marble  to 
a  horse-chestnut  This  remarkable  colour  and  estemal 
appearance  have  given  the  special  name  "  mulberry  "  to 
the  osakte  of  lime  calculus.     Its  density  and  weight  &to 


groat ;  and  iioctjou  sUow^t  (in  imperlbcUy  Uminaud 
structure  of  irregular  uitvod  linos,  often  rowmbling 
knotted  heart  of  oak ;  occasionnlly,  ft  notftbly  nulmloi 
eqipoAraucc,  like  a  sorios  of  iiiiiuito  noodlea  placed  nde 
by  side.  The  fntctiire  is  cryiitalliae.  Dr.  Lionel  BmId 
luu  Kpoctally  tinccd  ibc  formaUon  of  this  calculus,  haa 
nn  oxftliilo  of  limo  coucrotion  not  larger  tlian  l-SOOth  oj 
an  inch ;  wad  ho  finds  tliat  dumb-bell  crj-stals  are  fim 
n^^gntfld  togeUicr  into  a  smtiU  collection,  tn  the  inter- 
stices of  which  crystalline  matter  is  deposited,  forming  a 
microscopic  calculus. 

Varieties  of  appearance  are  produced  by  the  deposi- 
tion of  crystallized  oxalate  of  lime  on  the  surface  of  tin 
calculus  i  sometimes  as  a  coating  of  tranfijiarent  octo- 
hedrons,  or  it  may  be  opa(|ue ;  and  the  calculus  loob 
M  if  studded  with  pearl-spar.  The  deposition  also  of 
amorphous  matter,  as  urates  or  phosphates,  may  lUl  ay 
the  intervals  between  tlie  tubercles  or  spines,  and  girs 
the  wliolo  an  ovoid  shape.  In  compound  calculi,  oialats 
of  limo  deposition  presents  the  beautiful  uppoanuice  of 
fortification  ^ate.        * 

Barer  vrirt>(t>«  are  oocasionalty  met  with.  The  small, 
wnooth.  globular  "  homp-8c-cd  "  calculus,  of  a  light  brown 
colour.  Also,  the  calculus  of  a  u-hito  or  pale  brown 
colour,  and  crystalline  throughout  lastly,  tho  put* 
white  oxabit«  of  limo  calculus.  Tbcso  vartctieB  an 
generally  found  in  the  kidney.  Teats : — Xot  com- 
bustible, and  not  destroyed  by  heat;  soluble  with  h^-dro- 
chloric  acid.  ofTervoBCOS  after  heating;  solution  in  add, 
when  ncutrolizctl,  gives  a  precipitate  with  carbonated 
alkalies  aud  oxaUtu  of  ammonia. 
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(10)  Phmj^uxtf  of  Ammoniaand  Sf't'jnf«ia — or  TW;>fe 
Phogplt/tte — Calcidvs. — Discovered  by  WoUaslon  iii  l7i)7. 
Uiis  calculus  is  not  common.  It  is  of  a  white  or  groy 
colour,  irregular  shape  and  somewhat  spiculated,  may 
attain  a  large  size,  nnd  has  a.  friable  oonsiRtence  ;  is  im- 
porfecUy  laminated,  and  the  fracture  sometimes  crystal- 
line liko  alabaster.  Teata: — Not  combustible,  and  not 
destroyed  by  heat ;  soluble  with  hydrochloric  acid,  but 
does  not  effervesce  either  he/ore  or  afterho&ting;  solution 
in  acid,  n-ith  excess  of  ammonia,  gives  a  crystalline  pre- 
cipitate. 

(11)  Phosphate  of  Lime  CalouiuB — also  discovorod  by 
Wolloston  in  1797 — is  rarely  found  in  the  bladder  uncom- 
bincd  with  other  salts  ;  and  it  seldom  forms  the  nucleus 
of  other  calculi.  It  has  a  polo  brown  colour ;  spheroidal 
fonn  and  smooth  surface  ;  is  usuiJIy  smalt,  friable  and 
laminated.  This  condition  of  the  calculus  is  of  ivnal 
origin,  and  consists  of  the  neutral  pbospliato  of  lima 
jViiothcr  condition  is  of  vesical  origin,  and  consists  of 
bono-corth  phosphate  ;  it  occurs  in  the  Khapo  of  irregular 
massos  rvsombling  mortar,  or  a  granular  somt-cryBtalbno 
powder,  enveloped  in  a  tenacious  mucus.  I'hosphnt^s 
form  around  other  calcuU,  or  foreign  bodies ;  but  they 
are  scarcely  ever  succeeded  by  a  deposit  of  uric  acid  op 
urate  of  ammonia,  or  of  oxalate  of  lime.  Tegt» : — Not 
combustible,  and  not  dostroyod  by  h«at;  soluble  with 
hydrochloric  acid,  but  docs  nU  cfrorvcsco  cither  befmv  or 
ci^O' heating ;  solution  in  acid,  with  excess  of  ammonia, 
gives  an  amorphous  precipitate. 

(IS)  Phosphate  of  Lime,  and  Phosjiliat^  of  Afagnetia 
and  Ammonia  Calculua — or  the  HiJMt  Pho&phaU» — 
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Ftuible  Catctiltte. — Aiiotlior  diccoTorjr  by  WollMtoa  in 
1797,  thiH  is  tlio  most  common  of  tlio  ihroo  phosphatie 
calculi,  luid  roprcsonts  rather  more  tliiui  1  id  IS  of  aD 
ca]cull  I1ic  cnloiliis  is  ot  a  wliito.  grey,  ur  dull  yellov 
colour ;  gcnomlly  of  a  vorj*  irn^lar  8h»po,  and  mould* 
ilsolf  to  the  Hitiuilion  wlioro  foimd ;  somotinm  globulu 
or  ovoid,  somolimcs  ia  many  pioeos  Mid  nssuming  a  ciibie 
or  totmhodiftl  fonn.  It  iniiy  nttftin  a  consitlcrablo  siw, 
and  bus  a  very  frJablo  oonststcnco  and  i>ulrere6oeDt 
oharacter,  or  a  soft  consistence,  rosombling  moist  chalk. 
Section  sbowa  gonomlly  a  concentric  bunellitr  sLructun. 
and  sometimea  shining  crystals  of  the  triple  phosphau 
Itetween  tJie  lamina>,  or  a  semi-crj'stalline  npj 
The  relative  pmportion  of  tlie  constituent  phcsp: 
varies  oxcoodingly,  and  tho  prcdomitumco  of  one  or  the 
other  phosphate  gives  |)CculiAr  characters ;  an  ab< 
of  triple  phosphate  prosents  a  cryjiUilline  texture,  vr| 
that  of  phosphate  of  Itmo  exhibits  an  amorphous  oarUij 
appearance.  Mixed  phosphateti  arc  mora  commonly  d«* 
posited  on  foreign  bodies  introduced  into  tho  bUiddcr: 
oncnisting  them  with  white  friablo  calculous  nuusot. 
Teats  ! — Not  combustible,  and  not  destroyed  by  hMl  i 
soluble  with  hydrochloric  acid,  but  do«s  not  olforvoMS 
either  ttr/un*  or  a/ler  heating ;  liolutioa  in  acid,  with  ox- 
cess  of  ammonia,  gives  a  nhite,  partly  cryslaltine,  iwitlj 
amorphous,  precipitate  ;  without  addition,  easily  /ufiMi 
before  tho  blow-pijic. 

(13)  SUici'nut  C'u/<;i<Ju«.-~ABa8ep4irate  coDcrelion  this 
calculus  has  not  been  met  with ;  but  silica  has  boeu  found 
iu  otlior  calculi  by  H«vzolius,  Vauqucliu,  Fourcroy,  and 
Vcoables.     Tettt  .*— Silica  is  oogativv  willi  regard  to  all 
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the  tests  for  other  concretions  iitiartot  acted  on  by  heat, 
acids,  or  alkalies. 

The  rdationa  of  Calculi  to  Testa,  general  and  special, 
are  shown  in  the  following  Table  IL,  which  represents 
also  the  order  of  chemical  exanuQatioa,  It  is  enlarged 
from  the  well-known  Lectures  of  Dr.  Bence  Jones  on 
Animal  Chemistry: 
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dmuttof  Urinary  C'alcitli — The  MTin&ry  produdion 
of  formftUon  of  ciUculuB  has  Already  bcon  noticed.  Pre* 
dvtpming  catiso^  arc  here  condderod. 

ClirtuUe  and  locality  have  appnrootly  sume  prodispos- 
ing  influence  CiUcitlus  i«  more  common  in  tcmpcrato 
than  in  wtimt  and  cold  regions,  Mid  more  csiKicially  in 
humid  countries  of  modorato  und  changeable  temporature, 
such  as  Holland,  Fronoo,  Germany,  and  England.  It 
occurs,  however,  wry  frequently  in  Egypt,  Isle  of  France, 
Russia,  Bagdad,  und  both  the  East  and  West  Indies. 
Some  parts  of  the  same  country  are  certainly  more  proco 
to  calculua-production  than  other  purt8  ;  as  particularly 
the  county  of  Norfolk  in  this  connlry.  Hacr,  it  is  said, 
hua  ditlerent  proclivities;  that  calculous  disorrien  are 
more  common  among  white  than  dark  races  of  men,  yet 
stone  iii  of  very  frequent  occurrence  among  the  natives  of 
India. 

Hereditary  transmisaton  is  evinced  in  the  gouty  dia- 
thesis, and  the  production  of  lithic  acid  calculi. 

Sex  undoubtedly  aflbcU  the  relative  proportion  ;  stone 
is  less  frequent  in  female-t  than  males,  in  tlie  proportion 
of  I  (o  20.  or  I  to  23.  This  ronsarkabte  di-sproportion  is 
attributed  mainly  to  the  pociUiar  anatomical  duipositicHi 
of  the  female  urothm ;  its  comparative  shortness,  larger 
size,  dilatability,  and  straight  course,  all  these  ciieum- 
stouccs  facilitating  the  passage  of  a  small  stone. 

Period  of  Life  m-  Age.-  Stone  may  occur  at  any  ago ; 
and,  according  to  Stahl  and  CJoyor,  it  occasionally  cxiflta 
as  an  intra-uterine  atfeetion.  But  the  two  extremes  of  life 
seem  to  be  most  subject ;  stouu  being  met  with  meet  fre- 
<jucntly,  it  is  said^  in  young  and  in  old  peopl&    Of  5,370 


case»  collected  by  Civiale :  1,^46  ocuurrod  before  the  age 
of  10  j-oare,  »+3  from  10  to  20.  460  (n.m  20  to  30,  300 
from  .10  to  40.  :)91  from  40  Lo  50.  613  from  50  to  00.  &77 
fr»m  60  to  70.  199  from  70  to  »0.  mwl  17  after  80  ysus 
of  Bge.  Couliwn  senr.  has  collected  3.£64  caaes  of 
iitJiotomy :  under  20  years  of  age,  the  jmipoitian  «•> 
71'S0  per  cent, ;  botv-eoii  SI  &nd40yeaRi,  12-10  perooot; 
botwccu  41  and  GO,  lOlD?  per  cent ;  and  between  61  and 
80.  5-7S  per  cent.  Sir  H.  Thompson's  table  comfoam 
1 ,827  cases :  under  SO  years  of  ag«,  60-42  per  cenL ;  be- 
tween 21  and  40. 1018  per  cent ;  between  41  aod  60, 
17'50  per  cent. ;  and  between  61  and  M,  11-83  |>er 
Kospccting  the  valno  of  these  suitLslic».  )Ir.  Ct>uIsoa 
well  remarked,  that  they  represent  the  absnluto  numbir 
of  persons  aftected  with  stone  at  diffinent  agea ;  but  aot 
as  relative  to  the  total  number  of  persons  living  at  tbe 
several  periods  of  life.  Thus,  if  all  persons  under  SO 
years  were  a&cted  with  a  certain  disease  and  all  penoes 
over  70  years  were  nfiected  with  the  same  disease.  tb» 
liability  would  bo  the  some,  although  the  absolute  nuBbB* 
of  porocms  attacked  would  be  very  different  By  ooct— 
ing  this  error  between  absolute  and  relative  numborst 
the  tables  would  show  that  children  and  young  p«Doo* 
are  less  liable  to  calculous  disorders  than  Is 
suppoiHKl ;  that  from  20  years  upwards,  the  tendoncy 
on  inereoung  in  a  verj*  remarkable  manner  to  the  eod  tt 
Ufa  Sir  H.  'Diomitton  thus  expresses  it:  "That  the 
proportion  of  elderly  calculous  patients  to  the  esittiw 
pupulaiiun  At  their  owru  ages  is  larger  than  the  prnpar- 
tion  of  children  affected  is  to  the  number  df  existing 
childrun." 
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JTabiUi  of  li^  han  vaupmAxiabXy  some  causative 
tcndoncy.  Thua,  aadrntazy  hidlitB  dtminiBh  Oie  perspi- 
ratory fiecrotioi),  unci  throw  inoroosod  work  on  the 
kidncya;  high  liviag,  and  cspociiilly  indulf^nce  in 
TariniiH  kinds  of  nitrngenizcd  food,  and  certnin  beverages, 
supply  tlie  material  for  uric  aold  and  other  allied  con- 
cretions, while  indigestion  and  Meondary  mal-assiniilation 
in  the  textures  generate  uric  ucid. 

Various  morbiil  conditions  of  tho  urinary  organs 
may  itMluco  calculous  formations;  tho  presence  of  a 
foreign  body  aipecially,  which  solicits  tho  precipitation 
and  deposition  of  the  urinary  constituents  around  itself 
as  a  nucleus. 

Other  accredited  causes  are  doubtful,  llius,  tlio 
imputed  influence  of  certain  mineral  waters  is  fallncious, 
none  of  the  forms  of  calculi  oorre^nding  to  llio  ittltM 
in  such  waters  The  uUogod  exemption  of  persons  in 
certain  occupations,  as  soldiers  and  aailon,  seems  rery 
doubtful 

Dia'/noaie  of  Urimtvy  Catculi. — In  relatJon  to  treat- 
lucnt — n-hetber  medical  or  surgical,  and  ospociAlly  the 
fonuor,  the  species  of  urinary  calculus  is  a  quustion  of 
great  importAnce. 

The  olcmenta  which,  singly  or  coUocCtT^y,  detennino 
the  diagnosis  are. — tliu  cxaiuiaation  of  gravel  or  small 
portions  of  concretion  paseed  in  the  uriuo,  tho  accom- 
ptm^ing  condition  of  urine,  tho  constitutional  condition 
or  diathesis,  and  tho  other  predisposing  oatises  already 
enumerated.  If  all  this-  knowledge  should  fail  to  estab- 
ILih  any  positive  conclusion  as  to  the  nature  of  a  cal- 
culus, it  may  at  lenst  have  a  negative  tjJuo,  by  indicating 
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tbe  speoteB  to  wbich  the  etono  is  Dot  allied,  luut  thus 
indirectly  guide  to  an  ap|)ropriat«  troatmost. 

The  examination  of  gravel  or  snudl  portions  of  cone 
Uon,  supplies  the  most  exact  knowleclge  ralfttivti  to  the 
specieB  of  calculiui  coexisting. 

Tho  condition  of  un'iu  poaawl  at  tlio  luune  i>criod 
afTords  tho  next  most  rcliablo  ground  of  diagnoHU. 
Vriuury  rciictiuu  and  deposits  aro  hero  the  i&dic 
to  be  observed. 

The  vHxtctivn  may  bo  acid  or  alkoliiw ;  and  tho  Uuv~ 
from  lixcd  alkali,  or  from  volatile  alkali.— carbonate  oT 
^Munonia. 

(1)  Add  reaction  will  indicate  that  tho  Cftlculiis  is 
oithcr  tiric  acid  or  oxalate  of  lime,  or  a  combination  of 
both  apocJcs  of  concretion.  A  deponU  of  one  or  other] 
-these  coustiUicnts  can  alone  determine  the  pa 
Kpccios  of  calculus.  Not  unfroqtiontly,  eitlier  deposil 
altemates  with  tlie  other,  and  tlien  a  oombinatioD  of 
botli  may  be  inferred.  The  presence  of  either  depoot 
in  the  urine  for  any  conDidorablo  period  would  iodioate 
tliat  tlie  external  crust  of  the  atone  ts  of  that  kind;  hat 
tills  wilt  fail  to  tndicato  tho  compodtion  of  the  deepar 
substance. 

Bcual  calculi  contjast  with  vesical  calculi,  in  being 
b'JBUch  more  atmpio,  coii&istjng  usually  of  only  one 
Dies;  while  tho  vesical  aro  usually  compound,  con- 
ng  of  two  or  moro  species.  This  complexity  increaaes 
often  according  to  tho  period  during  which  the  calculos 
has  remained  in  the  bladder.  CotLScquently,  if  the  cal- 
culus originated  in  the  kidney,  but  lias  descended  into 
the  Uadder  at  a  recent  date,  it  will  probably  be  Hmplt; 
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and  while  an  acid  resction  might  indicato  cither  uric 
acid  or  oxakto  of  lime,  tho  deposit  will  probably  detor- 
mino  wliich  species  constittites,  in  thl^  case,  tho  entire 
calculus. 

Tho  relatively  prcfttor  frequency  of  uric  acid  com- 
pared with  oxalate  of  lime  caIcuIuk,  is  a  cotuidcration 
which  may  aid  and  corroborate  an  otherwise  doubtful 
diagnoHis ;  but  such  evidence  is  of  much  less  value  than 
that  derived  from  examination  of  the  urine. 

Constitutional  predispo^tion  suppUcs  a  more  im- 
portant element  in  our  calculation  of  probability.  Thus 
tho  gouty  diathe»8  will  more  probably  be  associated  with 
uric  acid  than  with  oxalate  of  lime  calculus. 

(2)  ^2ta!i)i«  urine  hoa  a  widely  difTerent  significance,  ac- 
cording to  the  nature  of  the  alkali.  Fia-M  alkali  is  a^soci- 
atod  witli  phosphate  of  lime,  or  with  carbonate  of  lima 
Both  these  species  of  calculi  are  rai^,  and  the  latter 
extremely  so.  Volatile  alkali-carbonate  of  ammonia  is 
always  a.<i.<iociated  with  a  calculu-s — when  present — tho 
crust,  at  least,  of  which  conatsts  of  phosphate  of  aumionta 
and  magnesia,  with  phosphate  of  lime,  fonning  tho  mixed 
phosphates  or  fusible  calculus.  Yet  the  composition  of 
the  nucleus  and  body  of  the  calculus  cannot  bo  inferred. 
The  thickness  of  tho  crust  rarias  according  to  the  greater 
or  less  degree  of  ammoniacal  reaction  and  odour ;  and 
this,  again,  will  bo  inHuenced  by  the  quantity  of  muco- 
purulent accretion,  as  calimatod  by  it«  discharge  in  tlio 
urine;  but  the  duration  of  this  twofold  condition  of 
urine  will,  of  course,  aflcct  tho  resulting  proportion  of 
the  cncniBling  deposit.  At  length,  however,  portions 
of  phosphatic  concretion  may  be  passed  with  the  urino. 
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It  is  neoessaiy  to  obserro  tfa«t  tlto  urine  b  MnmoaiMil 
when  passed,  and  itot  as  the  result  of  ilecoiDpostt 
Eubeequently. 


TBEITMENT  OF  CALCDLL 

Urinary  calculi  may  be  subjected  to  two  kinds  of 
treatment :  medical  and  surgical. 

Medical  treatment  has  two  objects  in  tiow  ;  the  pre- 
vention of  the  formation  of  a  calculus,  when  the  CAUSi- 
tive  conditions  pri>disposing  thereto  exist ;  the  rtmovaJ 
of  a  calculus,  by  solution,  and  the  expulsion  of  its  con- 
xtitiientji  through  the  urethra,  or  the  solvent  treatment 

Siu^cal  treatment  k  restricted  to  the  accomplishment 
of  Uie  latter  object, — the  removal  of  a  calculus,  and  bj 
means  of  certain  operative  or  mechanical  procedures: 
lUhotnty,  the  removal  of  a  stone  mechanically,  by  crush- 
ing it  in  the  bladder  with  instrumcnUt,  aiKl  extraction  or 
expulsion  piecemeal  of  the  dSri^  through  tlio  urcthm. 
or  perhaps  by  simple  dilatation  of  the  urotlira  without 
any  cutting  operation ;  litfiolomy,  or  the  extraction  ct 
atone  by  a  cutting  operation. 

The  two  kinds  of  treatment  are  hero  stated  In  tbi' 
order  of  their  roUtive  dceirabitity,  biit  their  pnctica- 
hility  is  nearly  the  revorso,  surgical  treatment  boinfc 
generally  far  more  effectually  oumtiva  Still,  howorar, 
to  complete  this  Treatise,  I  aball  here  notice  the  TnedtaU 
treatment  of  calculi,  especially  from  a  preventive  potnl 
of  view ;  operative  procedures  having  been  already  fully 
Considered. 

Preveniive  Treatment. — The  prevention  of  calculoM 
concretion  implies  the  rocognition  of  any  sudi  ngns  w 
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may  indieal^  »  prcdbijioHttion  thereto,  and  in  due  time  to 
anticipate  thLt  result  An  habitual  and  per^tsnt  dtpo/iU 
in  the  urine  nf  Rome  one  or  more  of  the  constituents  of  a 
calculus,  affords  the  surest  evidence  of  the  probable 
issue.  Thus  jwrHiRtent  de|>osits  of  uric  acid,  urates, 
oxalate  of  lime,  earthy  phoiiphAtcs,  or  cystine,  as  the  con- 
stituents, severally,  of  the  more  common  Hpocies  of 
urinary  calculi,  are  premonitory  of  their  formation ;  but 
only  under  certain  circumstances,  of  urinary  deport 
The  siji^iticant  conditions  are.  when  the  deposit,  as  of 
uric  acid  or  oxftlato  of  Itme,  is  found  in  the  urine, 
immediately  after  micturition,  or  is  deposited  before  it 
has  cooled.  Either  appearance  would  indicate  that  the 
constituent  of  one  or  the  otiicr  concretion  is  iiecrete<l  with 
the  urme.  Whereas,  the  some  appearanoo  taking  place 
at  a  subsequent  period,  when  ihc  urine  has  stood  for  a 
few  hours,  might  be  the  result  of  after-changes.  An 
Ammoniacal  condition  of  urine,  in  connection  with 
cystitis,  lias  always  a  tendency  to  ooncretion  of  the  earthy 
phosphates  deposited.  The  liability  to  calculous  for- 
mation cannot  bo  doubted  whenever  any  portion  of 
concretion  has  passed  witli  the  urine,  or  the  patient  haa 
undergone  an  operation,  lithotrity  or  Uthotomy,  for  the 
removal  of  stone  from  tlic  bladder 

Preventive  treatment  may  be  general,  as  relating  to 
all  odculi ;  or  Ki)ocial,  as  relating  to  the  diQcrcnt  spociea 
■of  stona  The  general  indications  arc  to  prevent  any 
concentration  of  urine,  and  its  prolonged  retention  in 
iho  bladder.  Either  or  both  conditions  woubl  obviously 
have  a  direct  causative  tendency  to  the  formation  of 
calculous  concretion.    Concentration  of  the  urino  occurs 


great;  and  sectiou  shows  an  imperCootly  laminrtP*! 
structure  of  iireguliir  waved  lin«8,  ofum  rcfiembtb; 
knotted  heart  of  oak ;  oocasionally,  a  Dotably  radiated 
ttppcniiuicc.  like  &  scrios  of  minute  needles  plocud  nde 
by  side.  The  fracture  is  crystalline.  I>r.  Uooel  lleala 
has  specially  traced  the  fomiatinn  of  tliis  calculus,  from 
an  oxolnto  of  lime  concretion  not  Ixrgai  than  l-500th  a 
an  incli ;  and  he  findR  that  dumb-bell  crj'stals  are  Gat 
aggregated  together  into  a  small  collection,  in  the  inter 
slices  of  which  crj-stalline  matter  is  deposited,  fonninf;  a 
microscopic  calculus. 

Varieties  of  appearance  are  produced  by  the  d 
tion  of  crystallized  oxalate  of  lime  on  the  surfiace  of 
calculus ;  sometimes  ns  a  coating  of  transparent  octo> 
hedrons,  or  it  may  be  optujue ;  and  the  c&lculus  loob 
as  if  studded  n-ith  pearl-spar.  The  deposition 
amorphous  matter,  as  urates  or  phasphatee,  may 
the  interrals  between  the  tuborcleo  or  spines,  uid  gi» 
tbo  whole  an  ovoid  shape.  In  compound  calctili,  oxalate 
of  lime  deposition  presents  the  beautiful  appcanutoe  if 
fortificauon  agate. 

Barer  varietiai  are  occasionally  met  witb.  The  inial 
smooth,  globular  "  bcmp-soed  "  calculus,  of  a  light  btom 
colour.  Also,  the  calculus  of  a  white  or  pale  brvn 
colour,  and  ci^-stallino  throughout.  Lastly,  tlw  pan 
white  oxakte  of  Umo  calculus.  These  rarieties  an 
generally  found  in  the  kidney.  7V#(s.- — Not  com- 
bustible, and  not  destroyed  by  heat;  soluble  with  h^ntio- 
chloric  acid,  etfcrvcsces  after  heating ;  solution  in  add, 
when  neutralized,  gives  a  precipitate  witb  carboaatai 
alkalies  and  oxalate  of  ammonia. 
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(10)  Plumpkate  of  AmTnonia  and  Magneida — m-Triple 
Pkospltate — CalcvMtg. — Discovered  by  WoUaston  in  1797, 
tbia  calculus  is  not  common.  It  is  of  a  wliito  or  grey 
colour,  irrpgiilar  shape  oud  BOtucwhiit  spiculated,  may 
attain  a  largo  size,  and  has  a  friable  consistence ;  is  !m- 
jwrfoctly  laminated,  and  the  frncturo  sometimes  crystal- 
line like  alabaster.  Testt: — Not  combustiMo,  and  not 
destroyed  by  heat ;  soluble  with  hydrochloric  aoIJ,  but 
docs  not  cflun-csfo  either  before  or  after  healiiip ;  solution 
in  acid,  with  excess  of  ammonia,  ^vcs  a  crystalline  pto- 
cipitato. 

(11)  P}io»phat6  of  Lime  Cidevlm — also  discovered  by 
Wvlluston  in  1797 — is  rarely  fouad  in  the  bladder  uncom- 
btned  nith  other  salts ;  and  it  seldom  forms  the  nucleus 
of  other  calculi,  It  has  a  pale  brown  colour ;  spberoiflat 
form  and  smooth  surface;  is  usually  small,  friable  and 
laminated.  This  coudition  of  the  calcidiis  is  of  rerutJ 
origin,  and  consists  of  the  neutral  phos[>bate  of  Hmo. 
Another  condition  is  of  vesical  origin,  and  consists  of 
bone-earth  phosphate ;  it  occurs  in  the  shape  of  irregular 
masses  resembling  mortar,  or  a  granular  somi-crystallino 
powder,  enveloped  in  a  tenacious  muciui.  Pbe^iphatM 
form  around  other  calculi,  or  foreign  bodies ;  but  they 
arc  Kcorcoly  ever  succeeded  by  a  deposit  of  uric  acid  or 
urate  of  ammonia,  or  of  oxalate  of  lima  Tests : — Not 
combustible,  and  not  destroyefl  by  heat ;  soluble  with 
hydniobloric  acid,  but  does  not  elVervcscc  either  6e/ucc  or 
afitr  heating ;  solution  in  acid,  with  excess  of  ammonia, 
gives  an  amorphous  precipitate. 

(12)  JPhospfwUe  of  Lime,  and  Pkoaphate  of  Magnena 
and  AmTwmia  Caiculun — or  the  Misud  PhM^tata — 
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FvaiUe  OahtUm. — Aaoclicr  discorery  by  WntlMtoa  ■ 
1797,  this  is  tlio  most  oommon  of  tbu  three  phospfaatic 
calculi,  und  represents  rather  more  tliaii  1  in  IS  ctf  •0 
calculi,  llic  cnlcuhm  is  of  a  white,  groy,  ur  doll  yelliiv 
Goloor ;  goncrelly  of  a  very  irregular  shapo,  axid  mooUi 
itself  to  th«  situutioD  whore  found ;  sometimes  globolB 
or  ovoid,  Komotimcit  iu  uuiny  piocos  and  assuming  acatac 
or  t^triihcdrat  form.  It  may  attain  a  comsidcrable  mt. 
Aud  has  A  very  friablo  consistence  and  pulretnccn 
cbftrocter,  or  a  soft  conststenoe,  resembling  moist  chalk 
Section  shows  generally  ft  concentric  Uimellar  sLractute. 
aod  sometimes  shining  crystals  of  the  triple  phosphate 
between  the  lAmime,  or  a  seRU>cr)-?italline  AppearanoE. 
The  rcUtivo  proportion  of  the  constituent  pbosphaw 
varies  exceedingly,  and  tlio  predominance  of  one  or  the 
other  phosphate  f^vcs  poculiitr  characters ;  an  ahundaaee 
of  triple  phosphate  presents  a  cr)'stalline  texture,  wfaik 
that  of  phosphate  of  lime  oshibita  an  ainor]ibt>us  tsuthy 
appcaruDce.  Mixed  ph(i8])hutcs  are  more  commocly  de- 
poeitod  on  foreign  bodies  intivduccd  into  the  bladder. 
encrusting  them  with  while  friable  calculous  miwiwi 
Tests:— Hot  combustibto,  and  not  dastrojod  by  heA; 
soluble  with  hydrochloric  acid,  but  does  ««<  oBam«s 
either  Ix/ore  or  a/ier  heating ;  solution  m  acid,  with  ei- 
cesi  of  ammonia,  gives  a  white,  partly  crystalline,  partly 
amorphous,  precipitate ;  without  addition,  easily  fvMhti 
before  the  blow-pipa 

(13)  SilieioM  Calculus. — Asaseparato  coactelioa  tin 
calculus  has  not  been  mot  with ;  but  silica  haa  beoD  fbuni 
in  other  calculi  by  13erzelius.  Vauquelin.  Fourcroy,  aad 
Vcnabk&     Ttatt: — fSihcu  is  uugalive  with  raganl  tu  aB 
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the  testo  for  other  concretions ;  it  ts  not  acted  on  by  beat, 
acids,  or  alkalies. 

The  relationa  of  Calculi  to  Tenia,  general  and  special, 
are  shown  in  the  following  Table  IL,  which  represents 
also  the  ordeT  of  chemical  examination.  It  iit  enlarged 
from  the  wcU-kuowu  Lectures  of  Dr.  Bence  Jones  on 
Animal  Chomistry : 
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Cauae*  of  Vrlnary  CalaUi, — ^The  urmuy  pi'odticlion 
of  fommtiDn  of  calculus  has  already  been  noticed.  Pre- 
disjidsiiig  caiisps  are  here  considered. 

Climate  and  locality  have  apparently  soma  predispos- 
ing  influence.  Calculus  is  more  common  in  temperate 
than  in  warm  and  cold  regions,  and  more  especially  in 
humid  coimtries  of  moderate  and  changeable  tem|)eratnre, 
such  as  Holland,  France,  Germany,  and  England.  It 
occurs,  however,  very  frequently  in  t^'jit,  Islo  of  France. 
Rusiiia,  Jlagdod,  and  both  tho  East  and  We»t  Indies. 
Some  partJ)  of  the  same  country  are  certainly  more  prone 
to  calculus-production  than  other  parts ;  as  particularly 
the  county  of  Norfolk  in  this  country,  flaw,  it  is  swd, 
has  different  prochvities;  that  calculous  disorders  aro 
more  common  among  whito  than  dark  races  of  men.  yet 
stouo  v6  of  very  froquout  occurrence  among  the  natives  of 
India. 

Here/lltury  transmission  is  evinced  tn  the  gouty  din- 
the^s.  and  tho  production  of  lithic  acid  calculi. 

Sex  undoubtedly  utVccta  tlie  relative  proportion ;  stcHie 
is  less  frequent  in  females  than  males,  in  the  proportion 
of  I  to  20,  or  1  to  2:J.  This  remarkable  disprojwrtion  is 
attributed  mainly  to  the  pecuhar  anatomical  disposition 
of  tho  female  urethra ;  its  comparative  shortness,  larger 
size,  dilatability,  and  straight  course,  all  these  circum- 
.stances  facilitating  the  passage  of  a  small  stone. 

Period  of  Life,  or  A<je.-  Stone  may  occur  at  any  age; 
and,  according  to  Stahl  and  Oeyer,  it  oocafiionally  exists 
as  an  iutra-utcrino  affection,  [tut  the  two  extremes  of  Ufa 
seem  to  be  most  subject ;  stone  being  mot  with  most  fre- 
quently, it  is  8£ud,  in  yoimg  and  in  old  people.    Of  5,376 
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caMs  coUcctod  by  Civiale :  1,046  occurrod  beforo  the 
oT  10  years,  &43  from  10  to  20,  460  bom  20  to  30,  330 
From  30  to  40.  391  from  40  to  50.  513  from  50  to  60. 3?7 
trum  60  U>  70,  L99  from  70  to  80,  and  17  aft«r  SO  yias 
of  ago.  Coulscn  scsr.  has  collected  S.264  cases  tf 
lithotomy :  imder  SO  ycta*  of  nge,  the  proportioo  «ac 
71 '20  per  cent. ;  between  21  <ind  40  j-eois.  1210  per  cent; 
between  41  and  60,  lOliT  per  c-cqL  ;  and  botwoen  CI  and 
SO,  J>-72  per  cent  Sir  TI.  Thompson's  tablo  oonipraa 
l,8£7caseH:  under  20  years  of  a^,  60'42  per  cent.;  b»- 
tween  21  and  40,  lOIS  per  cent. :  butwoen  41  and' 
17-56  per  cent ;  and  between  61  naA  81.  1 1-83  per 
KeKpcc'tiug  the  vuluc  of  those  stjitj&tics.  Mr.  Cotilson  hM 
MoU  remarked,  that  they  rcprcsoat  the  absolata  number 
uf  porsonK  affected  with  stone  at  diderent  ages  ;  but  out 
as  relative  to  the  total  number  of  persons  living  at  lb* 
several  periods  of  life.  Thus,  if  all  jterHOiut  lUMler  Kt 
years  were  afTected  with  a  certain  disease,  and  all 
over  70  years  wore  aflected  with  the  same  disoase, 
liability  would  bo  the  same,  although  the  absotut«  n\ 
of  persons  attacked  would  be  very  diflereoL  By  oorraot- 
ing  this  error  between  absolute  and  relative  uuinbcnk 
the  tabiea  woiUd  show  tliat  children  and  youttj^  penoB* 
are  lean  liable  to  calculous  di-tonlem  than  is  conuDOOly 
wippoeed  ;  that  from  20  years  upwards,  the  tenden^  goes 
on  incroasiu^  in  a  vot^'  remarkable  m»nn«w  to  the  end  c( 
lifa  Sir  U.  'Hiompsou  thus  exprenee  it:  "That 
proportion  of  elderly  calculous  patients  to  the  exi 
population  at  their  own  ages  is  hrgu  than  tho 
tion  of  children  affected  in  to  tho  number  of  e. 
childron." 
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HabiU  of  life  have  unqucHtionably  somo  cnusatiTg 
tendency.  Thus,  so(l«Dtary  babita  diniini»h  the  perspi- 
ratory secretion,  and  throw  ini:rea«ed  work  on  the 
kidne^it:  high  living,  and  espocially  indulgence  in 
various  kinds  of  nitrogenined  food,  and  certain  bevoroj^. 
supply  the  material  for  uric  acid  and  other  allied  con- 
cretions, while  indigestion  and  Recoodaiy  cnal-as-similation 
in  the  textures  geaomto  uric  acid. 

VarioiLt  morbid  conditions  of  the  urinary  orgaiu 
may  induce  calculous  formations;  the  prescnoo  of  a 
foiei^  body  especially,  which  solicits  the  precipitation 
and  deposition  of  tlio  urinary  constituents  around  itaelf 
as  a  nucleus. 

Otlter  accredited  causes  are  doubtfiiL  Hiur,  the 
Imputed  influence  of  certain  mineral  vatcrs  is  faUacioos, 
DCHie  of  the  forms  of  calculi  corresponding  to  the  salte 
io  such  waters.  The  alleged  osemplJon  of  persons  in 
certain  occupations,  as  soldiers  and  sailors,  seems  very 
douWuL 

Diaffnoaia  of  Unnary  GilaiUi. — In  relation  to  treat- 
ment— whether  medical  or  surgical,  and  ospoiiially  the 
fonner.  the  «peoica  of  urinary  calculus  is  a  question  of 
great  imjx>rtAnce. 

Tlie  elements  which,  singly  or  collectively,  determino 
the  diagnosis  are. — the  oxamination  of  gravel  or  small 
portions  of  concretion  passed  in  tho  urine,  tlie  accom- 
pan^-ing  condition  of  urine,  the  constituUonal  condition 
or  diathesis,  and  tlio  other  predisposing  causes  already 
enumerated.  1£  all  this*  knowledge  should  fml  to  estab- 
lish any  positive  conclusion  as  to  the  nattmi  of  a  cal- 
culus, it  may  at  least  have  a  negalioe  value,  by  indicating 
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the  species  to  which  the  stone  is  not  allied,  and  tkits 
indirectly  guide  to  an  appropriate  treatment. 

The  exftmination  of  gravel  or  small  portions  of  concre- 
tion, supplies  the  most  exact  knowledge  relative  to  die 
species  of  calculus  cooxisting. 

The  coiiiiitioQ  of  urine  passed  at  thti  same  p^tod, 
a(tbrds  the  uext  mosl  rclinblo  ground  of  di^nons. 
Uriiiiiry  reaction  and  dex^ositA  arc  hent  Iho  indtcatioos 
to  be  obaorvod. 

The  reaelion  may  bo  acid  or  alkaline;  and  the  latter 
from  tixed  alkali,  or  firom  volatile  alkali, — carbonate  of 
aiamoma. 

(1)  Acid  reaction  will  indicate  that  tho  ctUcnlnaJ 
cither  uric  acid  or  oxalate  of  lime,  or  a  combination  of 
both  species  of  concretion.  A  dep<mi  of  ooo  or  uthw  of 
those  coustituunts  can  ulouo  determine  the  particular 
spoaes  of  calculiu.  Not  uu&oqucntly,  cither  depoot 
ultematett  with  the  other,  aud  then  a  combinatiooi  of 
both  may  be  inferred.  The  prcsuncc  of  cither  dopaait 
iu  the  urino  for  any  considerable  period  would  indicate 
that  the  external  cnm  of  the  stono  is  of  that  kind ;  bat 
this  will  liul  to  indicate  the  composition  of  tba  dtoftt 
sutwtanco. 

Benal  calculi  contrast  with  vesical  calcali,  in  bmng 
much  moio  simple,  consisting  usually  of  ooly  OM 
epocios;  wliilo  the  vesical  are  usually  i^ompound.  ood- 
astingof  two  or  more  species.  This  complexity  incroaais 
often  according  to  tho  period  during  which  the  calculoi 
has  remained  in  the  bladder.  Conseqoently,  tf  the  ctX- 
cuIqs  originated  in  the  kidney,  but  has  doKonded  tnlo 
tho  bladder  at  a  rocont  date,  it  vrill  probably  be  mmfk; 
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.And  while  an  acid  reaction  might  indicate  cither  uric 
itoid  or  Dxalato  of  lime,  the  deposit  will  probably  det^ir- 
mino  which  spoctC's  constitutes,  in  this  CASO,  tho  entiiv 
calculus. 

Tho  relatively  greater  freqvetncy  of  uric  acid  com- 
pared with  oxalate  of  limo  calculus,  is  a  cooHidomtion 
which  may  aid  and  oorroborace  an  otherwise  doubtful 
diagnosis ;  but  such  evidence  is  of  much  less  value  than 
that  derived  from  examination  of  the  urine. 

Constitutional  predisposition  supplies  a  more  im- 
portant element  in  our  catculatJon  of  probability.  Thus 
the  gouty  diathesis  will  more  probably  bo  associated  jnth 
uric  acid  tlian  with  oxalate  of  lime  calculus, 

(2)  Alkalitw  urine  has  a  widely  difloront  sit^Rcancc,  ac- 
cording to  tho  nature  of  the  alkali.  Fixed  alkali  e  associ- 
ated with  ]ihosphate  of  lime,  or  with  carbonate  of  lime. 
Both  these  species  of  calculi  are  rare,  and  the  latter 
extremely  so.  Volatile  alkali^carbonato  of  ammonia  is 
always  ossodatod  with  a  calculus — whou  present — tho 
crust,  at  least,  of  which  consists  of  phosphate  of  ammonia 
and  magnesia,  with  phosphate  of  Umv,  forming  tho  luixed 
phosphates  or  fusible  calculus.  Yet  the  compositJon  of 
the  nucleus  and  body  of  the  calculus  cannot  be  inferred. 
The  thickness  of  the  cnist  varies  according  to  the  greater 
or  less  degree  of  ammoniacal  reaction  and  odour;  and 
this,  agun,  wilt  bo  ioAuoncod  by  the  quantity  of  muco- 
purulent secretion,  as  estimated  by  its  dischiugo  in  tlio 
urine;  but  the  duration  of  this  twofold  condition  of 
urino  will,  of  counw,  affect  the  n-sulting  proportion  of 
the  encrusting  deposit.  At  length,  however,  portions 
of  phosphatJc  concretion  may  be  passed  with  tho  urinei 
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It  is  necessary  to  observe  that  the  urine  is  amaMOualj 
wben  i^asiiod,  imd  not  as  thu  result  of 
subsequently. 

Tlt&ATMENT  OF  CALCUU. 

TJriQuy  calculi  mny  be  subjected  to  two  kinds  nt 
treatment :  medical  And  surgical 

Medica.!  treatment  lias  two  objects  in  view ;  the  pre- 
vention of  the  formaliuu  of  a  calculus,  when  the  cam*' 
tivo  conditions  pnxlisposiog  thereto  exist ;  the  mwvtt 
of  a  calculus,  by  sohiliou,  and  the  expulsion  of  its  oat- 
stitiients  through  the  urethra,  or  tlie  solvent  treatmeat. 

Surgical  treatment  is  restricted  to  the  aecompltshiM^ 
of  the  latter  objoct^^he  removal  of  s  calculus,  ui^m 
moans  of  certain  opcrutivo  or  mechanical  proocdunc: 
liOiolrity,  the  removal  of  a  stone  mechanically,  by  cnA^ 
ing  it  in  the  bladder  with  instnimcQUt,  and  extntctioo  er 
expulsion  piecemeal  of  the  dSris  througli  tho  uretlm. 
or  pcrhaptt  by  simple  dilatation  tA  the  urethra  witboW 
vay  cutting  operation ;  lithotoniy,  or  tho  eztxacdoa  a( 
■tono  by  a  cuttuig  operation. 

Tho  two  kinds  of  trvatment  are  bero  Matod  in  tb« 
order  of  their  rclativo  desirability,  but  their  pnctiea> 
bility  is  nearly  the  reverse,  surgical  treatment  betag 
generally  far  more  etIectiiaJly  curative.  Still,  howow, 
to  complete  this  Treatise,  I  shall  here  notice  the  metUeal 
treatment  of  calculi,  especially  from  a  preventive  pomi 
of  view;  operative  procedures  having  been  already  fiiQy 
considered. 

Preventive  Treatment — Tho  prevention  of  cateuIooB 
ooDcrotion  impliea  tho  recognition  of  any  such  s^ns  as 
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inay  indicate  a  prcdispoBiUcm  thereto,  nnd  in  duo  timo  to 
auticipftto  this  result.  An  habitual  imd  pcrsLstiuit  <Upo«it 
in  th«  urine  of  some  one  or  more  of  the  ooostituvnts  of  a 
cnlciiliis,  Hffords  tlm  surest  cvidonco  of  the  protnblo 
issue.  Thus  persistent  deposits  of  uric  acid,  urates, 
osolate  of  lime,  earthy  phosphates,  or  cystine,  as  the  con- 
stituent^ severftlly,  of  the  more  common  species  ot 
urinary  calculi,  are  premonitory  of  their  formation ;  but 
only  under  certain  ciroumstauces,  of  urinary  dcjiosit 
The  »^rnificant  eonditions  are,  when  the  deposit,  as  of 
uric  acid  or  oxaUto  of  lime,  is  found  in  the  urine, 
immediately  after  micturition,  or  is  deposited  before  it 
has  Cooled.  Either  appearance  would  indicate  that  the 
constituent  of  one  or  the  other  concretion  is  secreted  with 
the  urina  Whereas,  the  same  appearance  taking  place 
at  a  subsequent  period,  when  the  urine  has  stood  for  a 
few  houix.  might  be  the  result  of  after-cbangee.  An 
ammoniacal  ooitditioa  of  urine,  in  connection  wiUi 
CJ■^litis,  has  tdways  a  tendency  to  concretion  of  the  earthy 
phosphates  deposited.  The  UabiUty  to  calculous  for- 
mation cannot  be  doubted  whouever  any  portion  of 
-concretion  bas  {lossed  with  the  urine,  or  the  patient  has 
undcr^nc  an  oporntion.  Uthotrity  or  lithotomy,  for  the 
removal  of  stono  from  the  bladder. 

Preventive  treatment  may  be  general,  as  relating  to 
all  calculi ;  or  special,  as  rotating  to  the  difleront  speciee 
■of  stona  The  general  indications  are  to  prevent  any 
concentration  of  uria<?,  and  its  prolonged  retention  tn 
the  bladder.  Either  or  both  conditions  would  obviously 
have  a  direct  causative  tendency  to  the  formation  of 
calculous  concrotioD.    Concentration  of  the  urine  occurs 
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iDostly  after  fasting,  some  boum  prortous  to  the  next 
menl.  uiid  (hiring  aloep ;  in  tbo  latter  physiological  stil* 
of  the  system  also,  the  urine  is  not  only  scantr,  but 
rolain«(l  in  the  bkdder  for  a  longer  period  than  in  tb* 
tky-tiitie.  And  during  fastii^  or  sleep — states  of  tht 
K}-sti-ni  more  or  less  remote  from  the  process  of  digostiaB 
-the  urine  becomc-i  highly  acid ;  but  again  more  tMM^ 

^ajknline  after  a  moal.when  a  flow  of  the  acid  gaatrie  juice 
into  the  stomach  reduces  the  acidity  of  tbo  blood.  T1» 
recumbent  ponturo,  during  Ktecp,  was  conc^vod  by  Dr. 
rroiit  Ui  favour  the  aocumulnlton  of  urine  in  tbo  poMt 
of  the  kidney,  and  thus  pos^bly  induce  tbo  fbtmation  «f 
renal  calculus 

To  meet  all  tbeso  contingencies,  an  inoroasod  qtuuttin 
of  water  or  other  aqueous  fluid  sbuuld  bo  drank,  mf^ 
cially  after  an  interval  since  food  was  taken,  or  at  bed-tima 
The  intervals  between  meals,  moreover,  should  not  be 
protracted,  nor  sleep  in  bed  unnecosRarily  prolonged 
Thus,  n  tumbler  of  water  may  be  taken  onco  or  twk* 

'daily :  particidarly  before  a  late  dinner,  and  on  going  t« 
bed ;  while,  instead,  pcrhajis,  of  only  two  meals  a  day. 
breakfast  and  dinner,  luncheon  should  also  bo  taken,  «t 
nearly  equal  intcrvaLs,  and  early  rising  should  bo  e^ioioed. 
Tbo  latter  precaution  will  be  of  leas  consequonco  if  tit* 
individual  be  accustomed  to  wake  once  or  twico  in  tk» 
night,  when  the  Madder  can  bo  rolievod  of  ita  contents. 

SjKcial  PrevfTitiiy  iteoMtrw. — Ptedisposition  to  the 
formation  of  urie  acul  calculus  may  be  controlled  by  the 
medicinal  and  dietetic  measures  already  noticed  in 
relation  to  tbo  precipitation  of  this  acid  as  a  urinary 
deiKidt.    AlkalicH.  such  as  Uio  bicarbonate,  acetate,  or 
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citrate  of  potash,  in  drnchm  doses  to  a  ttunLlor  of  irater, 
lis  a  rliliient,  shuiild  bu  taken  morning  and  oveaing. 
Vichy  water  or  lithia  water  may  be  drunk  in  proforencfc 
A  rediicod  proiHirtiou  of  unimal  or  azotisod  food  und 
tnoro  activocxorcisoto  curry  otTnnyoxcosK,  willidso  havo 
a  provcnttvo  tendency.  Free  pcnpiration,  lo  uliininato  tho 
anitU  of  tlie  sweat,  tho  rotentiuD  of  which  wotdd  pro* 
cipitato  Uric  acid  in  tlie  iiriue.  is  scarcoly  Iocs  imporUtnL 
UeDCC,  warm  clothinijr,  warm  bathing,  friction  of  the  akin 
by  tho  daily  morning;  uho  of  Turkish  towols,  or  horae-hatr 
gloves  and  lielt,  are  must  ollicacious. 

l*n>dispo)utioD  to  omtkiU  o/  linuf  concretion  may 
probably  bo  kept  in  stibjection  by  tho  observance  of 
similar  precautions.  Aqueous  drinks  to  prevent  any 
supersaturated  solution  of  the  oxalate ;  and  tJie  aToidance 
of  those  articles  of  diet  which  contain,  or  perhaps 
generate,  oxalic  add,  as  rhubarb,  sorrel,  onions,  tomato, 
oihI  sugm*,  or  sugar-formtng  food.  Animal  food,  with 
bnmdy  and  water  instead  of  beer  or  wine,  form  a  suitable 
diet;  but  uu  Imrd  water  should  be  drank ;  it  should  be 
distilled,  to  deprive  it  of  lima  Otherwise,  the  lime 
combining  witli  oxalic  acid  would  induce  the  urinary 
concretion.  Me<lieinal  preventive  measures  may  be 
ettlier  ooid^  or  alkalies,  'j'he  mineral  acids,  particularly 
hydrochloric  and  nitro-muriatic  acids,  were  utrougly 
reooDunended  by  Dr.  Pruiit  On  tho  other  hand,  nlkalics 
might  prove  sorviccobte,  if  uric  acid  by  eoovereion  bo 
the  source  of  tho  oxalic  acid.  Both  acids  und  alkalies 
may  bo  administeied  alteniately.  to  combat  any  tendeney 
to  an  nssooiation  of  tho  two  species  of  calculous  con- 
cretion. 


3ti6 


VEUNAAY  diseases: 


Tbe  prevention  of  pfUHqthatie  concretions  reUles 
especmlly  to  the  earthy  pltospliktas,  the  mora  common 
constituents  of  such  calculi.  The  phoaphatee  of  limeani) 
magnesia  ore  deposited,  in  connection  with  aa  anima- 
oiaoal  alkaline  state  of  the  urino,  as  depending  on  muoo- 
purulent  cysuUs.  Concretion  is  apt  to  form  around  «otiM 
portion  of  pus  or  mucus,  or  a  fragment  of  any  atone  loft 
in  the  bladder  after  lithotrity  or  lithotomy.  Honco  Um 
cotrective  use  of  acids  is  indicated,  nod  particularly  \>j 
injection  into  the  bladder,  as  in  the  treatment  of  cbixmic 
i^titis. 

No  special  preventive  treatment  is  required  for  ojmtiiu 
concretion,  which  is  roii\pftrati\'ely  rare,  and  any  ten* 
dency  to  which  will  bo  counteracted  by  Uic  maaBun 
appropriate  for  uric  acid  calculus.  . 

Solvent  Tf«atment. — The  removal  of  a  calculus  bj 
Hotutum  is  a  mode  of  cure  which  has  been  attetnptad 
by  either  of  two  kinds  of  agenU ;  by  chemical  soli 
agents, — Uthontriptics  administered  by  the  mouth,  oT 
by  ii\j«ction  into  the  bladder ;  by  eloctrol^-sis, — the  tnuu- 
mission  of  an  electric  or  galvanic  current,  for  tbfl 
disBolutJon  of  stone  in  tho  bladder. 

(a)  Cheviieal  solvent  agents  comprise  alkalies 
acids.  The  former  class  of  remedies  may  be  emplojwl 
for  the  removal  of  calcuU  which  are  soluhle  in  alkalies. 
t^,  uric  add,  urates,  and  cystine;  the  latter  dasa  far 
those  calculi  which  are  soluhle  in  acids,  iA,  oxalate  oT 
lime  and  pboHphatic  concretions.  The  mode  of  admtoia- 
tration  of  cither  clnss  of  those  remeiUcs  might  be  by  tlu 
month,  or  by  injection  into  the  bladder,  rractically. 
bowover,  the  chemical  soIubiUty  of  urinary  calculi,  and 
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mode  of  attacking  them,  seems  to  lunnitnt  to  thia  : 
thnt  uric  itcid  calculi  only,  mkd  allied  cnnoretions,  are 
soluble  by  alkalies,  and  as  adniinistorcd  by  the  niotith  ; 
phoftphatjc  calculi  only  by  acids,  and  by  injection  of 
the  acid  Bolution.  Oxalate  of  lime  calculi  cannot  bo 
<lissolvcd  by  any  known  solvent  agent  or  method  of 
administration. 

It  would  appear  also  from  Dr.  W,  Roberta's  original 
of  experimenta  and  clinical  obaerrationEi,  that 
nnat  catcidi  are  iitore  gonemlly  amenable  to  solvent 
treatment  than  vesical  calculi ;  of  course,  necessarily,  by 
the  internal  method,  or  passage  of  the  remedy  through 
tJic  kidneys. 

The  internal  method  is  applicable  for  the  solution  of 
t-eeitxtl  calculi,  according  to  the  obaenations  rofoned  to, 
only  u]  cases  of  uric  acid  coletilus ;  where  also  the  stone 
is  not  large,  and  the  urine  is  acid. 

Two  ndcR  should  be  obscr\'cd  iu  applying  this  solvent 
treatment :  to  keep  the  urine  coniimtovMif  alkaline,  and 
to  maintain  this  state  to  a  certain  decree.  A  solution  of 
bicarbonate  of  potiuih,  lees  in  strength  than  three  grains 
to  tlie  pint  of  water,  will  have  scarcely  any  greater  effect 
than  simple  water. 

The  acetate  and  citrate  nf  potash  are  tlie  best  salla  for 
administration.  Of  the  fonner,  the  doso  for  an  adult 
ahould  bo  from  forty  to  sixty  grains,  in  throe  or  four 
oQDces  of  water;  for  children,  from  twenty  to  thirty 
gtun&  The  citrate  is  best  prepared  pure  and  of  uni- 
form strengtli  from  the  cry-itatlized  bicarbonate  of  potash 
by  the  crystallized  citric  acid.  Thus,  the  following 
prescription,  recommended    by  Dr.    Roberta,  yields   a 
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solution  containing  one  drachm  of  ths  citrate  in  eaA 
fluid  ounce: 

9    PnUm.  Bicvli.,  5*tJ- 

JkeiA.  Citric;  3n>i>  K'-  "!'• 
' Aquic  kd  3*ij- 

'Fho  doso  for  an  adult  is  six  to  eight  drachms,  mixed 
with  three  or  four  oimccs  of  WAtcr;  for  children,  thras  ts 
six  drachms,  diluted  in  the  same  proportion. 

To  fulfil  both  tho  rules  kid  down,  the  dose  must  he 
repeated  at  intervals  of  not  less  than  vrcry  thiea  hotte 
during  the  day,  taking  a  dosu  tho  Ust  thing  before  goof 
to  bed.  and  anothor,  if  tho  patient  be  awako.  in  tb» 
night. 

In  conducttiig  this  treatment,  the  froshly  voided  tUBt 
should  be  Iretjuently  examined.  If,  at  any  time,  it  U- 
comes  ammoniacal,  as  denoted  by  the  odour  and  moeo- 
punilent  deposit,  tho  solvent  treotmvut  must  be  hb- 
pended.  So  long  as  the  urine  remains  &oe  froin 
ammoniacal  taint,  when  passed,  thcro  will  bo  no  risk  of 
any  deposition  of  the  mixed  phosphates  oncrusti]:^  tlw 
stona 

Injwtum. — The  other  method  of  applying  sohnat 
agents  is  restricted  chiefly  to  calculi  which  are  aolaUt 
in  acids, — phoRphutic  calculi.  Alkalies,  administered  b; 
iiyoction,  have  very  little  oflbct  on  urie  acid  calcuE; 
and  acids  pass  through  the  kidney's  only  in  very  snaO 
proportiotui. 

Tho  ii^ection  method  of  treatment  is,  howorer, 
what   in    this  dilemma:  that  tho  sohilioo,  if 
enough  to  hare  any  useful  oflTect,  may  oadai^er  iht 
coabt  of  the  Uaddor;  and  if  suffidootly  diluted  to  rnnU 
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tbia  danger,  any  Rolvent  action  on  the  stouo  iii  very  iia- 
ceit&in. 

A  weak  soluUon  of  nitric  acid, — two,  or  two  and  K 
half  minims  of  the  strong  acid  to  the  ounce  of  distilled 
water, — vitm  used  by  Sir  B.  Ilrodie,  for  the  solution  of 
phospliatic  calcidi  by  injection ;  and  with  the  result  of 
grcAtly  reducing  the  aizo  of  tho  Rtone,  or  even  at  length 
aeoomplishing  tts  entire  dissolution.  A  weak  solution  of 
acetate  of  lead. — ono  grain  to  the  ounce,  wilhamorotroco 
of  Eroo  acid,  was  the  preparation  and  strength  employed 
by  Dr.  Iloakius. 

Aftur  litliotrity,  injection  may  bo  used,  as  a  solvent 
method  of  trcalmrnt.  at^juncUvu  to.  or  n.<<  a  substitute  for, 
the  repeated  operations  of  crushing  fr<iigmentii.  Tlia 
comparative  merits  of  these  two  modes  of  procedure— 
the  chemical  solution,  or  nicchantcal  crushing  nf  stone  ia 
the  bladder — must  be  determined  by  their  relati^'o  speed 
and  safety  in  cllbcting  a  cura  Good  resulu  have  been 
obtained.  Notably  in  a  ciuw  by  Mr.  Souihom,  of  Man- 
cheater.  After  repeated  lilhotrity.  fresh  phosphatic  con- 
cretions continued  to  form  in  tlic  bladder  iis  fast  luj  the 
old  ones  were  crushed,  so  that  tlie  bladder  could  not  be 
cleared.  The  mechanical  ojiemiton  having  thus  failed, 
an  injection,  containii^  two  drachms  of  dilute  nitric  acid 
to  a  pint  of  water,  was  resorted  to  every  day,  or  eveiy 
Mcood  day.  In  the  course  of  a  »hort  time,  the  old  Irag- 
mouts  wore  entirely  dissolved,  and  the  formation  of  now 
concretions  prevented. 

Injection  may  bo  performed  through  a  double-current 
catheter,  whereby  a  continuous  Hlreaiu  of  tlio  solvent  in 
made  to  act  upon  the  stone 
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(6)  Maetrolym*,.  «c  tlM  diaililliai  ef 
bladder  by  tho  tnnmuaiai  of  au  JeBHio  «r 
current,  has  had  ha  advoiMteK  Sh  W.  BlCWBmiibIjmj, 
Dr.  Beooe  Jones,  Dr.  L  Mdklur,  a^d  OndthMiM^  bM 
severallj  attempted  thii  iMUidd  of  tmUmmt,  faot  ll  k 
now  abandoned. 
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